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PREFACE. 


Xo  prevent  misapprehension  or  disappointment 
on  the  part  of  the  Reader,  I think  it  necessary 
to  olfer  a short  account  of  the  nature  and  object 
of  the  following  Outlines. 

During  the  thirteen  years  I have  had  the  ho- 
nour of  delivering  Lectures  upon  Anatomy  and 
Surgery  in  the  University  of  Edinburgh,  I have 
been  repeatedly  and  earnestl})^  entreated  by  the 
Students  attending  my  Class,  to  publish  an  ab- 
stract of  my  Course. 

I considered  it  a duty  to  comply  with  their 
request ; and  the  volumes  now  offered  to  the 
world,  exhibit  the  subjects  which  are  explain- 
ed at  large  in  the  progress  of  a session  of  six 
months  duration. 
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The  Outlines  have  been  arranged  differently 
from  any  Treatise  with  which  I am  acquainted, 
and  upon  a plan  which  has  been  sanctioned  by 
the  experience  nearh'  of  a century,  having  been 
adopted  by  my  Grandfather,  and  observed  since 
his  death  by  my  Father  and  myself. 

Though,  from  the  titles  of  these  volumes,  they 
may  be  supposed  to  relate  to  the  Anatomy  of  the 
Human  Body  only,  in  its  sound  and  diseased  state; 
yet,  as  Physiology  is  inseparable  from  Anatomy, 
it  seemed  impossible  to  avoid  introducing  a few 
notices  on  that  subject,  and  also  on  Animal  Che- 
mistry. 

The  chemical  part  of  these  Outlines  merits  the 
particular  attention  of  the  reader,  as  it  contains 
much  original  matter, — the  result  of  the  re- 
searches of  my  very  worthy  friend  and  pupil  Mr 
John  Davy,  who,  to  great  assiduity  and  enthu- 
siasm for  the  advancement  of  chemical  science, 
joins  that  patience  and  that  acumen,  which  so 
much  distinguish  his  family. 

The  descriptions  of  the  bones,  occupying  the 
greater  part  of  the  First  Volume,  have  been  ta- 
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ken  from  my  grandfather’s  “ Osteology  — a book 
which  is  now  ranked  as  one  of  the  classics  in 
Anatomical  Science,  and  though  published  near- 
ly a century  ago,  still  retains  its  celebrity. 

It  may  not,  however,  be  improper  to  remark, 
that,  in  reprinting  the  “ Osteology,”  I was  under 
the  necessity  of  making  several  alterations  and 
additions,  and  especially  in  the  Physiological 
and  Pathological  departments  ; on  which  the  pu- 
blic may  not  be  disposed  to  place  the  less  value, 
when  it  is  stated,  that,  independently  of  those 
suggested  by  my  own  experience  and  observation, 
and  the  present  advanced  state  of  Anatomical 
Science,  many  of  them  were  derived  from  an 
original  Commentary,  written  by  my  Grandfather 
for  the  use  of  his  sons,  and  from  the  lectures  of 
my  Father. 

Descriptions  in  language,  however  carefully 
drawn  up,  being  inadequate  to  convey  distinct 
ideas  on  many  points  of  Anatomy,  a number  of 
engravings  from  the  drawings  of  the  most  cele- 
brated draughtsmen,  Michael  Angelo  Buo- 
NAROTTi,  Dr  P.  Camper,  Messrs  Fyfe,  Lizars 
and  Symf,  are  affixed  to  these  Outlines, 
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The  greater  number  of  these  engravings  re- 
present the  effects  of  disease,  and  have  been  co- 
pied from  the  more  remarkable  specimens  in  the 
large  and  valuable  collection  of  morbid  Prepara- 
tions in  the  University  of  Edinburgh;  and 
where  colour  constitutes  a striking  feature,  it  is 
added,  that  the  Plates  may  be  more  faithful  repre- 
sentations of  nature.  Some  of  the  Plates  arc 
fac  similes  of  the  drawings  ; by  which  a much 
more  correct  imitation  of  the  drawings  is  preser- 
ved, than  if  the}^  had  been  executed  in  a more 
laboured  style ; and  as  information,  not  beaut}', 
has  been  consulted,  this  fidelity  of  representation 
seemed  best  calculated  to  convey  it. 

A short  explanation  may  perhaps  be  necessa- 
ry, of  the  general  principle  on  which  the  Plates 
have  been  constructed. 

They  are  not  adapted  to  the  size  of  the  vo- 
lume, as  in  most  books,  but  to  the  relative  im- 
portance of  the  subjects  represented.  Hence  they 
are  formed  on  different  scales, — a departure 
from  common  usage,  unavoidable  in  some  mea.- 
sure,  to  attain  the  end  proposed.  A skull,  for 
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example,  has  been  delineated  of  the  natural  size, 
in  order  that  its  general  form  and  minuter  parts 
might  be  distinctly  seen.  When  it  is  requisite 
to  point  out  national  peculiarities  in  the  configu- 
ration of  the  head,  several  skulls  of  the 'natural 
size  arc  exhibited  on  the  same  Plate,  that  by 
juxta-position  their  peculiarities  may  be  more 
prominent. 

Arteries  are  represented  on  an  extensive  scale, 
lest  by  reducing  them  to  smaller  bounds,  their 
larger  trunks  might  not  be  obvious,  or  their 
smaller  branches  become  visible  only  by  the  aid 
of  a microscope. 

In  some  cases,  diseases  have  been  represented 
as  affecting  different  bones,  that,  by  enlarging 
the  view  of  their  operation,  the  results  might 
make  a deeper  impression  on  the  Students’ 
mind.  To  such  as  estimate  the  appendages  of 
a book  of  science,  by  their  subserviency  to  pro- 
mote instruction,  these  reasons  may  perhaps 
appear  to  be  a sufficient  justification  of  the  plan 
that  has  been  adopted. 
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For  the  benefit  of  advanced  students,  who  may 
wish  to  extend  and  generalize  their  knowledge 
by  the  aid  of  books,  a List  of  the  more  distin- 
guished Authors  on  the  several  branches  of  Ana- 
tomy is  subjoined. 
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OUTLINES 


OF  THE 

ANATOMY  OF  ITIE  HUMAN  BODY. 


r|^ 

1.  HE  word  Anatomy f strictly  interpreted,  iiiiT; 
plies  merely  dissection  ; but  it  is  commonly  taken 
in  a more  general  signification,  as  comprehending 
that  science,  by  which,  through  the  medium  of 
dissection,  we  become  acquainted  with  the  struc- 
ture, mechanism,  disposition,  and  uses  of  the  se- 
veral parts  which  enter  into  the  composition  of 
the  bodies  of  animals. 

This  science  comprehends  the  Anatomy  of  the 
Human  Body,  and  the  Anatomy  of  Animals ; 
the  points  of  similarity,  or  dissimilarity,  observed 
in  their  organization,  constituting  Comparative 
Anatomy. 

In  this  book,  it  is  proposed  to  introduce  only'as 
much  of  Comparative  Anatomy,  as  tends  to  throw 
light  on  the  structure  or  uses  of  the  several  parts 
of  the  Human  Body. 
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CHAPTER  I. 

GENERAL  OBSERVATIONS  ON  THE  COM- 
POSITION OF  IHE  HUMAN  BODY. 

X^HE  human  body  is  composed  of  Solids  and 
Fluids,  which  may  be  separated  from  one  another 
by  various  means,  as  by  exsiccation,  or  expres- 
sion. 

The  solids  have  been  arranged  under  two 
classes  ; the  hard  and  sojt.  Under  the  first  class, 
the  Bones  and  Cartilages  are  included  ; and  un- 
der the  second,  the  Muscles,  Viscera,  Nerves, 
and  all  the  other  parts. 

The  solids,  when  mechanically  divided,  are 
found  to  consist  of  Layers,  Fibres,  and  Fila- 
ments. 

Cellular  substance,  or  ccllulosity,  envelopes,  per- 
vades, and  seems  to  form  the  basis  of  the  den- 
ser parts.  In  membranes  there  is  a good  deal  of 
compact,  or  condensed,  cellular  substance  ; and 
the  Vessels  are  membranes,  rounded  into  cylin- 
ders, with  the  addition  of  muscular  fibres. 
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Thick,  strong  and  elastic  membranes,  have  been 
called  Ligaments. 

An  elastic  jelly,  added  to  cellular  membrane, 
constitutes  Cartilage. 

Jelly  and  phosphate  of  lime,  with  cellular  sub- 
stance, form  the  principal  ingredients  of  Bone. 

Muscles  consist  of  fibres  of  a peculiar  nature, 
and  of  cellular  membrane. 

The  bodies  of,  animals  are  assemblages  of  oi- 
gans,  each  of  which  exercises  some  function,  and 
is  conducive  to  the  preservation  of  the  whole. 
The  different  organs  are  of  a more  simple  or  com- 
plicated structure,  being  made  up  of  different 
sues,  as  they  have  been  called  by  Bichat. 

Bichat  has  enumerated  twenty-one  tissues*, 
which  he  has  shewn  to  be,  differently  organized  ; 
and  has  justly  remarked,  “ L’id^e  de  considdrer 
ainsi  abstractivement  les  diff^rens  tissus  simples 
de  nos  parties,  n’est  point  une  conception  ima- 
ginaire  ; elle  repose  sur  les  fondemens  les  plus 
reels,  et  je  crois  qu’elle  aura  sur  la  physiologic, 

A 2 

* Ces  tissus  sent  1.  le  cellulaire,  2.  le  nerveux  de  la  vie 
animale,  3.  le  nerveux  de  la  vie  organique,  4.  I’arteriel,  5.  le 
veineux,  6.  celui  des  exhalans,  7.  celui  des  absorbans  et  de 
leurs  glandes,  8.  Tosseux,  9-  le  inedullaire,  10.  le  cartilagi- 
neux,  11.  le  fibreux,  12.  le  fibro-cartilagineux,  13.  le  mus- 
culaire  de  la  vie  animale,  14.  le  musciilaire  de  la  vie  organique, 
15.  le  muqueux,  l6.  le  sereux,  17.  le  synovial,  18.  le  glan- 
duleux,  19.  le  dermoi'de,  20,  Tepidermoide,  21.  le  pileux.” 
Fid,  Anatomic  Geperale,  tome  i. 
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comme  sur  la  pratique  rriedicale,  une  puissante 
influence.  En  eftet  quel  que  soit  le  point  de 
vue  sous  lequel  on  considere  ces  tissus,  ils  ne 
se  ressemblent  nullement.  C’est  la  nature,  et 
non  la  science,  qui  a tir6  une  ligne  de.  demarca- 
tion entr’eux.” 

These  tissues,  in  whatever  part  of  the  body 
they  are  situated,  exhibit  the  same  physical  pro- 
perties ; and,  further,  each  particular  tissue  is 
subject  to  peculiar  organic  derangements*. 

Anatomy,  so  far  as  it  considers  the  solids,  has 
been  divided  into  various  branches,  distinguished 
by  different  names,  of  Greek  etymology,  expres- 
sive of  the  parts  referred  to  ; as. 

Osteology, A Description  of  the  Bones. 

Syndesmology,  • - Of  the  Ligaments. 

Myology, Of  the  Muscles. 

Splanchnology,  - - Of  the  Bowels. 

Adenoi.ogy, Of  the  Glands. 

* From  the  remarkr.ble  coincidence  in  the  sentiments,  and  in 
nianv  of  the  passages  of  Dr  Carmichael  Smyth’s  paper  on  In- 
flarpmation,  published  in  the  2d  volume  of  the  London  iledical 
Communications,  and  in  Bichat’s  Traite  des  Membranes, 
and  in  his  Anatomie  Generale,  I cannot  but  think  that  Dr  C. 
Smyth  was  the  author  of  the  New  System,  which  has  prepared 
the  way  to  a more  minute,  accurate,  and  philosophical  examina- 
tion of  the  structure  and  properties  of  our  different  organs  ; and 
which  has  tended  so  much  to  the  advancement  of  pli3'siologicaI 
and  pathological  science,  which  now  indeed  has  assumed  a nevr 
aspect. 
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Angiology,  Of  the  structure  and 

course  of  the  Blood- 
vessels. 

Neurology,  Of  the  Nerves. 

It  is  not  easy  to  detect  the  chemical  ingre- 
dients which  enter  into  the  composition  of  the 
body; 

1.  As  new  compounds  are  formed  during  the 
processes  instituted  for  that  purpose. 

2.  As  many  of  the  constituent  principles  are 
apt  to  escape  in  a gaseous  state,  or  to  elude  obser- 
vation. 

According  to  the  present  state  of  Animal  Che- 
mistry, Carbon,  Azote,  Hydrogen,  Oxygen,  Sul- 
phur, and  a small  proportion  of  Iron,  are  supposed 
to  form  the  constituent  elements  of  the  animal 
body,  producing  Jelly,  Albumen,  and  Fibrina. 


CHAPTER  II. 

ORGANS  OF  LOCOMOTION. 

X HE  organs  of  the  body  concerned  in  locomo- 
tion, are,  the  Bones,  Cartilages,  Ligaments,  Mus- 
cles, Tendons,  and  Bursae  Mucosae. 

A 3 
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Sect.  I. 

BONES  OF  THE  ADULT. 

Gtneral  Observations  on  the  Bones  of  the  Adult. 

The  bones,  are  of  a white,  light  yellow, 
or  light  brown  colour,  and  opaque.  In  the  healthy 
state,  they  are  hard,  compact,  inflexible,  insen- 
sible, and  when  dried  do  not  change  their  figure. 

The  bones  are  covered  by  a membrane,  named, 
on  that  account.  Periosteum,  to  which  the  word 
Externum  is  added,  to  distinguish  it  from  a mem- 
brane which  lines  the  bones,  called  Periosteum 
Internum. 

The  internal  periosteum  is  much  thinner 
than  the  external.  The  processes  of  this  mem- 
brane enter  into  the  transverse  pores  of  the 
bones,  where  probably  they  are  continued,  to 
support  the  marrow  distributed  through  the 
substance  of  the  bones  ; and  along  with  them 
vessels  are  sent,  as  from  the  external  periosteum, 
into  the  bone  These  processes  being  of  a very 
delicate  texture,  the  adhesion  of  this  membrane 
to  the  bone  is  so  small,  that  it  commonly  separates 
more  easily  from  the  bone  than  from  the  mar- 
row contained  in  the  bone. 

The  bones  when  united  together  in  their  natu- 
ral order,  by  the  ligaments,  form  what  is  called 

® Winslow,  Exposition  anat.  des  Os  frais,  § 82,  85, 
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a natural  skeleton  ; and  when  united  by  wires,  an 
artificial  skeleton. 

In  the  animal  kingdom,  there  is  much  variety 
in  the  form  of  the  skeleton,  and  disposition  of  its 
component  parts. 

In  many  animals,  the  skeleton  is  external,  form- 
ing a fixed  basis  on  which  the  muscles  act,  and 
also  a case  within  which  the  animal  retreats. 

The  human  skeleton,  on  the  contrary,  is  inter- 
nal, that  is,  covered  by  soft  parts  ; but  though 
thus  covered,  the  bones  appear  obscurely  through 
many  of  the  superincumbent  parts,  so  as  to  form 
the  outline,  and  to  give  a certain  character  to  the 
body. 

There  is  a difference  in  regard  to  the  size  of  the 
bones  of  the  skeletonyin  different  individuals  even 
of  the  same  age,  of  the  same  sex,  and  of  the  same 
country  ; and  a still  more  striking  variety  at  dif- 
ferent periods  of  life,  in  the  different  sexes,  and 
among  the  inhabitants  of  different  countries. 

Purposes  to  which  the  Skeleton  is  subservient, 

1.  The  skeleton  is  the  foundation  on  which  the 
whole  fabric  is  built.  It  is  the  basis  to  rvhich 
^11  the  other  parts  are  directly  or  indirectly  con- 
nected, an4  to  these  it  gives  stability  and  sup- 
port. 

2.  The  bones  defend  from  external  injury  the 
brain,  heart,  lungs,  and  other  organs,  on  which 
life  more  immediately  depends  ; and  also  many 
©f  the  larger  bloodvessels  and  nerve*. 

A 4 
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S.  The  skeleton  determines  the  size,  figure, 
position,  proportion,  and  motions  of  the  several 
members  of  the  body,  and  regulates  its  attitudes. 

4.  The  skeleton  forms  an  essential  part  of  the 
organs  of  locomotion,  being  an  immoveable  ful- 
crum for  the  action  of  the  muscles  and  their 
tendons,  without  which  they  could  not  act ; hence 
when  the  bones  are  rendered  soft  by  disease,  we 
lose  the  power  of  locomotion. 

The  bones  of  the  spine  and  extremities  of  the 
body,  form  solid,  though  flexible  columns,  ca- 
pable of  being  moved  in  various  directions. 

5.  The  extremities  of  the  bones  give  form  to 
the  joints ; and  this  connection  has  been  termed 
their  articulation. 

The  increased  volume  of  the  extremities  of 
the  bones,  tends  to  render  the  jointsmore  secure, — 
is  conducive  to  the  symmetry  of  the  limbs,  the 
bellies  of  the  muscles  being  attached  to  the  middle 
parts  of  the  bones,  and  the  tendons  to  their  pro- 
tuberances,— increases  the  force  of  the  muscles 
which  bend  and  extend  the  members, — prevents 
the  risk  of  attrition,  laceration,  or  compression  of 
those  muscles  or  their  tendons,  which  are  necessary 
for  the  motion  of  the  joint, — and  protects  from  in- 
jury or  pressure,  during  our  sudden  movements, 
or  changes  of  curvature,  the  bloodvessels  and 
nerves  in  the  vicinity  of  the  moveable  joints. 

By  studying  the  form  of  the  bones  of  the  joints, 
we  may  discover  what  particular  motion  is  per- 
formed by  that  joint ; there  being  an  exact  re- 
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iation  betwen  the  joint,  and  the  muscles  which 
move  it ; thus,  there  is  ball  and  socket  for 
admitting  of  free  motion  in  every  direction  ; 
hinge -joints,  where  flexion  and  extension  only 
are  necessary ; and  these  joints  are  more  or 
less  secure  in  different  parts  of  the  body  ; thus, 
the  socket  at  the  hip-joint  is  much  deeper  than 
at  the  shoulder,  as  the  inferior  extremities  are 
subservient  not  to  locomotion  only,  but  also  to  the 
support  of  the  body. 

6.  The  bones  of  the  skeleton  are  said  to  be 
disposed  symmetrically,  by  which  it  is  meant  to 
be  implied,  that  there  is  an  exact  correspondency 
of  the  opposite  sides ; for  by  a vertical  plane 
from  before,  backward,  the  skeleton  may  be  di- 
vided into  two  equal  and  similar  parts.  But  the 
above  observation  should  be  received  with  some 
limitation,  for  in  many  instances  the  opposite 
bones  are  not  exactly  similar  to  each  other,  and 
in  many  cases  one  bone  inclines  more  to  one  side 
than  the  other  corresponding  to  it. 

7.  From  the  position  of  the  skull  and  pelvis, 
from  the  width  of  the  latter,  the  dispropor- 
tion in  the  length  of  the  superior  and  inferior 
extremities,  and  the  very  different  structure 
of  the  joints  of  these  parts,  it  is  evident  that  man 
is  intended  to  be  a biped. 

8.  The  bones  of  the  human  skeleton  are  so 
placed  with  respect  to  one  another,  that,  when  put 
into  their  natural  situation,  scarcely  any  one  of 
them  is  placed  in  a perpendicular  bearing  to  an- 
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Other  ; though  the  fabric  composed  of  them  is  so 
contrived,  that,  in  an  erect  posture,  a perpendicu- 
lar line,  from  their  common  centre  of  gravity, 
falls  in  the  middle  of  their  common  base  On 
this  account,  we  can  support  ourselves  as  firmly, 
as  if  the  axis  of  all  the  bones  had  been  a straight 
line  perpendicular  to  the  horizon  ; and  we  have 
much  greater  quickness,  ease,  and  strength  in  se- 
veral of  the  most  necessary  motions  we  perform. 
It  is  true  indeed,  that  wherever  the  bones,  on 
v^hich  any  part  of  our  body  is  sustained,  decline 
from  a straight  line,  the  force  required  in  the 
muscles,  td  counteract  the  gravity  of  that  part,  is 
greater  than  otherwise  it  needed  to  have. been  ; Eut 
then  this  is  effectually  provided  for  in  such  places, 
by  the  number  and  strength  of  the  muscles.  So 
long  therefore  as  we  remain  in  the  same  posture, 
a considerable  number  of  muscles  must  be  in  a 
constant  state  of  contraction  ; which  we  know, 
both  from  reason  and  experience,  must  soon 
create  an  uneasy  sensation.  This  we  call,  being 
weary  of  one  posture  ; an  inconvenience  that  we 
should  not  have  had  in  standing  erect,  if  the  bear- 
ing of  all  the  bones  to  each  other  had  been  per- 
pendicular; but  this  is  more  than  compensated 
by  the  advantages  above  mentioned. 

9.  The  disposition  of  the  bones,  and  their  form 
have  a reference  to  the  function  of  the  part  with 
which  they  are  connected.  Hence  the  Brain  and 
Spinal  Marrow,  w'hich  are  very  important  organs, 

* Cowper,  Anat.  of  Human  Bodies,  explic.  of  tab,  87,  88. 
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of  a delicate  fabric,  and  impatient  of  pressure,  are 
contained  within  a bony  case. — The  form  of  the 
teeth  and  jaws,  indicates  the  kind  of  food  on  which 
the  animal  subsists.— The  senses  of  smell,  hearing, 
tasting,  and  seeing,  are  much  improved  by  the 
peculiar  form  of  the  bones. — The  Ribs  protect  the 
organs  they  inclose  ; and  their  oblique  position  in 
respect  to  the  spine,  has  a reference  to  the  en- 
largement of  the  chest,  during  inspiration  ; for 
when  the  ribs  are  brought  to  a right  angle  with 
the  spine,  the  breast-bone  is  pushed  forwards,  and 
the  distance  between  the  fore  and  back  part  of 
the  chest  is  increased. — The  Pelvis  is  of  such  a 
shape,  as  to  contain  and  defend  many  important 
parts,  and  is  so  formed  before,  that  the  adjacent 
muscles  act  upon  the  hollow  bowels  included 
within  it. 

10.  Lastly,  broad  bones  are  placed  where  de- 
fence is  necessary,  or  where  considerable  space  is  re- 
quired for  the  attachment  of  powerful  muscles  ; — 
long  bones  where  extensive  motion  is  perform- 
ed ; — and  short  bones,  where  it  is  requisite  to 
unite  a certain  degree  of  firmness  with  mobility. 
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Table  of  the  Bones  of  the  Skeleton  of  the  Adults 
exhibiting  the  divisions,  names,  and  the  number 
of  bones  which  compose  it. 

The  bones  of  the  skeleton  have  been  gene- 
rally divided  into  three  classes,  viz.  the  bones 
of  the  HEAD,  those  of  the  trunk,  and  those  of  the 

EXTREMITIES. 

The  bones  proper  to  the  Head  have  been  ar- 
ranged by  anatomists,  into  those  proper  to  the 
Cranium,  and  those  of  the  Face. 

The  bones  of  the  Cranium  are, 

1 or  2 Ossa  Frontis. 

2 Ossa  Parietalia. 

2 Ossa  Temporum. 

1 Os  Occipitis. 

Os  Sphenoides, — which  in  the  adult  is  join- 
ed to  the  preceding  bone. 

2 Mallei. 

2 Incudes. 

2 Stapedes. 

2 Ossa  Orbicularia. 

1 Os  Ethmoides. 

The  bones  of  the  Face  are, 

2 Ossa  Maxillaria  Superiora. 

1 Maxilla  Inferior. 

2 Ossa  Malarum 
2 Ossa  Nasi. 

2 Ossa  Unguis. 

2 Ossa  Palati. 

2 Ossa  Turbinata. 


OSTEOLOGY. 


13 


2 Ossa  Triangularia. 

1 Vomer. 

32  Teeth. 

The  bones  which  support  the  Tongue,  are  5 m num- 
ber. 

The  bones  of  the  Trunk  of  the  Body,  are  sub- 
divided into  those  of  the  Spine,  Thorax,  and 
Pelvis. 

The  bones  of  the  Spine  and  Thorax,  are, 

7 Vertebrae  of  the  Neck. 

12  Vertebrae  of  the  Back. 

5 Vertebrae  of  the  Loins. 

24  llibs. 

2 or  3 Bones  compose  the  Breast-Bone  or 

Sternum. 

The  bones  of  the  Pelvis  are, 

2 Ossa  Innominata  *. 

1 Os  Sacrum. 

4 Ossa  Coccygis. 

The  bones  of  the  Extremities  are  subdivided 
into  those  of  the  Upper,  and  into  those  of  the 
Under  Extremity. 

The  Bones  of  the  Upper  Extremity  are  made 
up  of  the  bones  of  the  Shoulders,  Arms,  Fore- Arms, 
and  Hands. 

The  bones  of  the  Shoulders  are, 

2 Clavicles. 

2 Scapula. 

* These  bones  have  been  enumerated  by  some  author# 
jimong  the  bones  of  the  Inferior  Extremities. 
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Bones  of  the  Arms, 

2 Humeri.  ’ ' 

Of  the  Eore-Arms, 

2 Ulnae. 

2 Radii. 

Those  of  the  Hands,  inclhde  the  bones  of  the 
Carpi,  Metacarpi,  and  Fingers. 

Bones  of  the  Carpi, 

2 Scaphoides. 

2 Limaria. 

2 Cuneiformia. 

2 Pisiformia. 

2 Tranezia. 

A 

2 Trapezoides. 

2 Magna. 

2 Unciformia. 

Of  the  Meta  CARPI, 

10  Ossa  Metacarpi. 

Of  the  Fingers, 

10  Posterior  Phalanges. 

8 Middle  Phalanges. 

10  Anterior  Phalanges  Unguium. 

From  4 to  6 Ossa  Sesamoidea. 

The  bones  of  the  Inferior  Extriiviitizs  have 
been  subdivided  into  three  classes  ; into  the  bones 
of  the  Thighs,  Legs,  and  Feet. 

Of  the  Thighs, 

2 Ossa  Feniorum. 

Of  the  Legs, 

2 Tibiae. 

2 Fibulae. 

2 Patellae. 
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The  bones  of  the  Feet  have  been  subdivided 
into  the  bones  of  the  Tarsi,  Metatarsi,  and  Toes. 

The  bones  of  the  Tarsi  are, 

2 Astragali. 

2 Ossa  Calcis. 

2 Ossa  Naviculana. 

2 Ossa  Cuboidea. 

2 Cuneiformia  externa. 

2 Cuneiformia  media.  . ^ 

2 Cuneiformia  interna. 

Of  the  Metatarsi, 

10  Ossa  Metatarsi. 

Of  the  Feet, 

10  Posterior  Phalanges. 

8 Middle  Phalanges. 

10  Anterior  Phalanges. 

The  number  of  the  Sesamoid  Bones  of  the  Feet, 
varies  from  4 to  8. 
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Varieties  of  the  form,  size,  situation,  and  uses  of  the 

Bones. 

There  is  a considerable  difference  with  regard 
to  the  magnitude,  figure,  situation,  connection, 
and  uses  of  the  bones. 

The  bones  may  be  arranged  under  three  classes, 

« — the  broad,  the  cylindrical,  and  those  of  an  irre- 
gular  figure. 

Many  bones  have  protuberances,  ox  processes*, 
rising  out  of  them.  If  a process  stands  out  in 
a roundish  ball,  it  is  called  caput,  or  head.  If  the 
head  is  flattened,  it  obtains  the  appellation  of  con- 
dyle. A rough  unequal  protuberance,  is  called 
tuberosity.  When  a process  rises  narrow,  and 
then  becomes  large,  the  narrow  or  small  part  is 
named  cerxix,  or  neck.  Long  ridges  of  bones, 
are  called  spines.  Such  processes  as  terminate 
in  a sharp  point,  have  the  general  name  of 
coronce  f , or  coronoid,  bestowed  on  them,  though 
most  of  them  receive  particular  names,  from  the 
resemblance  they  have,  or  are  imagined  to  have, 
to  other  substances,  e.  g.  mastoid,  styloid,  anchoroid, 
coj'acoid,  spinal,  S^c.  Such  processes  as  form  brims 
of  cavities,  are  called  super  cilia  J. 

* ’A7ri^v<reti,  tK(pv(rU(,  Excessus,  ex» 

planatio,  tuberculum,  gibbus,  eminentia,  productioj  extuberao* 
tia,  prqjectura,  enascentia. 

t Rostra,  glandes. 

I "'XTvtf,  etp^vif,  Labrs. 
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On  the  surfaces  of  a great  many  of  the  bones 
there  are  cavities,  or  depressions  : If  these  are  deep, 
with  large  brims,  authors  name  them  cotylcE  *. 
If  they  are  superficial,  they  obtain  the  designa- 
tion of  glena,  or  glenoid.  These  general  classes 
are  again  divided  into  several  species  : Of  which 
pits  are  small  roundish  channels,  sunk  perpendi- 
cularly into  the  bone  ; jurroics  are  long  "Harrow 
canals,  formed  in  the  surface ; niches,  or  notches, 
small  breaches  in  the  bone ; sinuosities,  broad, 
but  superficial  depressions  without  brims  ; fossae, 
large  deep  cavities,  which  are  not  equally  sur- 
rounded by  high  brims ; sinuses,  large  cavities 
within  the  substance  of  the  bones,  with  small 
apertures  ; foramina,  or  holes,  canals  that  pierce 
quite  through  the  substance  of  the  bones.  When 
this  last  sort  of  cavity  is  extended  any  long 
way  within  a bone,  the  middle  part  retains  the 
name  of  canal,  and  its  ends  are  called  holes. 

The  eminences  and  hollows  of  the  bones,  which 
are  more  strongly  marked  in  the  male  than  in 
the  female,  give  insertion  to  the  muscles  and  liga- 
ments, or  form  surfaces  of  articulation.  By  remov- 
ing the  insertions  of  the  muscles  farther  from  the 
axis  of  the  bone,  they  increase  their  power  of  mov- 
ing it. 

The  eminences  to  which  the  ligaments  are  fix- 
ed, remove  the  ligament  to  a greater  distance 

VOL.  I.  B 

* Acetabula,  pixides,  buccellaa. 
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from  the  centre  of  the  joint,  and  thereby  give 
greater  security  to  it. 

The  cavities  on  the  surfaces  of  the  bones,  (with 
the  exception  of  the  articular  cavities,)  are  in- 
tended for  the  reception  of  the  muscles,  or  for 
giving  passage  to  their  tendons  ; thus,  ■ the  ex- 
tent oi  the  surface  of  the  bone  is  increased,  though 
not  its  bulk. 

The  cavities  allow  the  heads  of  bones  to  play 
in  them ; lodge  and  defend  other  parts ; and 
afford  safe  passage  to  vessels,  muscles,  &c. 

The  Articulations. 

The  ARTICULATIONS  are  most  commonly  di- 
vided into  three  classes,  viz.  symphysis,  synar- 
throsis, and  diarthrosis. 

Symphysis,  which  properly  signifies  the  concre- 
tion or  growing  together  of  parts,  when  used  to 
express  the  articulations  of  bones,  does  not  seem 
to  comprehend,  under  the  meaning  generally  given 
to  it,  any  thing  relating  to  the  form  or  motion  of 
the  conjoined  bones  ; but  by  it  most  authors  only 
denote  the  bones  to  be  connected  by  some  other 
substance  ; and  as  there  are  different  substances 
which  serve  this  purpose,  therefore  they  divide  it 
into  the  three  following  species ; 

1.  Synchondrosis*,  when  a cartilage  is  the  con- 
necting substance ; Thus  the  ribs  are  joined  tc 


Amphiarthrosis. 
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the  sternum ; the  bodies  of  the  vertebrae  to  each 
other ; as  are  likewise  the  ossa  pubis. 

2.  Syjincurosis,  or  syndesmosis,  when  ligaments 
are  the  connecting  bodies,  as  they  are  in  all  the 
moveable  articulations. 

3.  Syssarcosis,  when  muscles  are  stretched  from 
one  bone  to  another,  without  the  intervention  of 
cartilage  or  ligament. 

The  second  class  of  articulations,  the  synar- 
throsis, which  is  the  general  term  by  which 
the  immoveable  conjunction  of  bones  is  expressed, 
is  divided  into  three  kinds : 

1.  The  suture  *,  is  that  articulation  where  two 
bones  are  mutually  indented  into  each  other,  or 
as  if  they  were  sewed  together,  and  is  formed  by 
the  fibres  of  two  bones  meeting,  while  they  are 
yet  flexible  and  yielding,  and  have  not  com.e  to 
their  full  extent  of  growth  ; so  that  they  mutual- 
ly force  into  the  interstices  of  each  other,  till, 
meeting  with  such  I'esistance  as  they  are  not  able 
to  overcome,  they  are  stopped  from  sprouting  out 
farther,  or  are  reflected ; and  therefore  these  in- 
dentations are  very  different,  both  in  figure  and 
magnitude  : Thus  the  bones  of  the  head  are  join- 
ed ; thus  epiphyses  are  joined  to  the  bones,  before 
their  full  connection  and  union  with  them. 

Under  this  title  of  suture,  the  harmonia  of  the 
B 2 
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ancients  may  be  comprehended  ; scarcely  any  un- 
moved bones  being  joined  by  plain  surfaces  * * * §. 

2.  Gomphosis  f , is  the  fixing  one  bone  into  an- 
other as  a nail  is  fixed  in  a board  ; Thus  the  teeth 
are  secured  in  their  sockets. 

3.  Schindylesis  or  ploughing  when  a thin 
lamella  of  one  bone  is  received  into  a long  narrow 
furrow  of  another  : Thus  the  processus  azygos  of 
the  sphenoid,  and  the  nasal  process  of  the  ethmoid 
bone,  are  received  by  the  vomer. 

The  third  class,  or  m arthrosis  §,  is  the  articu- 
lation where  the  bones  are  so  loosely  connected  as 
to  allow  large  motion.  This  is  subdivided  into 
three  kinds  ; 

The  first  is  enarthrosis,  or  the  ball  and  socket, 
when  a large  head  is  received  into  a deep  cavity ; 
as  the  head  of  the  os  femoris  is  into  the  acetabulum 
coxendicis. 

The  second  is  arthrodia,  when  a round  head  is 
received  into  a superficial  cavity  ; as  in  the  arti- 
culation of  the  arm-bone  and  scapula.  These  two 
species  of  diarthrosis  allow  motion  to  all  sides. 

The  third  is  ginglimus  [|,  which  properly  signi- 
fies the  hinge  of  a door  or  window  ; in  it  the 
parts  of  the  bones  mutually  receive,  and  are  re- 

* Vesal.  Observ.  Faiiop.  Exanien. 

t Conclavatio. 

f Keil,  Anat.  chap.  5.  § 3. 

§ dearticulatio,  abarticulatio. 

j|  Articulatio  mutua. 
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ceived,  and  allow  of  motion  two  ways  ; Workmen 
call  it  charnal. 

The  ginglimus  is  generally  divided  into  three 
kinds,  to  which  some  * * * § give  the  names  of  conti- 
guous f , distant and  compound  § . 

The  first  kind  of  ginglimus  is,  when  a bone  has 
several  protuberances  and  cavities,  which  answer 
to  as  many  cavities  and  processes  of  the  other 
bone  with  which  it  is  articulated ; as  in  the  con- 
junction of  the  femur  with  the  tibia. 

The  second  species  is,  when  ar  bone  receives  an- 
other at  one  end,  and  is  received  by  the  same  bone 
at  the  other  end ; as  in  the  radius  and  ulna. 

The  last  sort  is,  when  a bone  receives  another, 
and  is  received  by  a third  ; as  in  the  oblique  pro- 
cesses of  the  vertebrae. 

When  I mention  the  symphysis  or  sy?iarthj'Osis ; 
or  any  species  of  them,  I shall  always  understand 
them  according  to  the  explication  already  given 
of  them.  But  though  the  preceding  account  of 
the  diarthrosis,  or  articulation  of  moveable  bones, 
has  been  almost  universally  received  ; yet,  seeing 
it  does  not  comprehend  all  the  moveable  articula- 
tions of  the  body,  and  one  of  its  species  does  not 
answer  to  any  notion  we  can  have  of  the  conjunc- 

B 3 

* Baker,  Curs,  osteolog.  demonstr.  1. 

+ Proximus. 

f Longus. 

§ Compositus. 


22 


OUTLINES  OF  ANATOMY. 


tion  of  two  bones,  I must  beg  leave  to  change  the 
definitions  and  kinds  of  these  jo'nts. 

I would  call  diarthrosis  that  conjunction  of 
bones,  whereby  they  are  fitted  for  motion,  being 
each  covered  with  a smooth  cartilage,  connected 
by  one  or  more  common  ligaments,  and  lubricated 
with  liquor  at  the  conjoined  parts.  In  which 
definition,  I have  no  regard  to  the  quantity  of 
motion  which  they  really  do  perform  ; the  motion 
being  often  confined  or  enlarged  by  some  other 
cause  not  immediately  depending  on  the  frame  of 
the  two  surfaces  of  the  bones  forming  the  particu- 
lar joint  which  then  is  considered. 

The  first  species  of  the  diarthrosis,  vi*.  the  enar- 
throsis  or  ball  and  socket,  I would  define  more 
generally  than  above  : — That  articulation  where  a 
round  head  of  one  bone  is  received  into  a cavity 
of  another,  and  consequently,  without  some  fo- 
reign impediment,  is  capable  of  motion  to  all  sides. 
Examples  of  this  kind  are  to  be  seen  in  the  articu- 
lation of  the  thigh-bone  and  ossa  innominata  ; 
Arm-bone  and  scalpula  ; astragalus  and  os  navicu- 
lare  ; magnum  of  the  wrist,  with  the  scaphoides 
and  lunare;  the  metacarpal  and  metatarsal  bones 
with  the  first  bones  of  the  fingers  and  toes,  &c. 

The  second  sort,  or  the  arthrodia,  differing  from 
the  enarthrosis,  in  the  preceding  account,  only  in 
the  cavity  being  more  superficial,  which  makes 
no  essential  difference,  especially  as,  in  the  re- 
cent subject,  cartilages  or  ligaments  supply  the  de- 
ficiency of  bone,  ought,  in  my  opinion,  to  be  called, 
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with  Ves ALIUS  *,  that  articulation  of  two  bones 
adapted  for  motion,  where  it  is  not  at  first  sight 
obvious  which  of  the  two  has  the  head  or  cavity, 
or  where  they  are  joined  by  plain  surfaces,  or  near- 
ly so  ; such  is  the  conjunction  of  the  clavicle  with 
the  scapula;  ossa  cuneiformia  with  the  os  navicu- 
lare  ; metatarsal  bones  with  the  ossa  cuneiformia, 
&c.  From  the  nature  of  this  sort  of  joint,  it  is 
plain,  that  very  great  motion  cannot  be  allowed, 
without  the  bones  going  farther  out  of  their  natu- 
ral situation,  than  is  convenient  or  safe. 

GingUmus,  I would  reckon  that  articulation  by 
the  form  of  which  the  motion  of  the  joined  bones 
must  be  chiefly  confined  to  two  directions,  which 
hinges  of  doors  are. 

The  first  species  of  this  is  the  trochoides,  when 
one  bone  turns  on  another,  as  a wheel  does  on  its 
axis.  Thus  the  first  vertebra  of  the  neck  moves 
on  the  toothlike  process  of  the  second.  This  is 
the  most  proper  kind  of  ginglimus. 

The  second  species  should  be  esteemed  that  ar- 
ticulation where  several  prominent  and  hollow 
surfaces  of  two  bones  move  on  each  other,  within 
the  same  common  ligament ; as  in  the  knee,  el- 
bow, &c. 

The  third  species,  where  two  bones  play  upon 
each  other,  at  more  than  one  place,  as  in  the  join- 
B 4 


* De  corp,  human,  fabrica,  lib.  1.  cap.  i. 
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ing  of  the  vertebrae  with  each  other,  the  ulna 
with  the  radius,  and  the  tibia  with  the  fibula. 

The  colour  of  the  Bones. 

The  colour  of  the  bones  depends  upon  various 
circumstances,  as  age,  sex,  the  food,  and  the  dis 
ease  which  proved  fatal. 

The  bones  of  the  adult  are  nearly  white,  where- 
as those  of  a child  are  more  of  a bluish  tint,  from 
the  quantity  of  cartilage  which  enters  into  their 
composition. 

The  bones  of  the  Negro  are  whiter  than 
those  of  the  European.  And  it  is  well  known 
to  anatomists,  that  the  bones  of  persons  cut  off  by 
dropsy,  and  those  w'hich  have  been  repeatedly 
washed  by  sea  ivater,  and  then  exposed  to  the 
sun,  are  the  whitest. 

There  are  some  substances  -which  communicate 
to  the  bones  of  living  animals,  peculiar  colours. 
The  Rubia  tinctorum,  or  madder,  renders  bones 
of  a crimson  colour,  owing,  as  my  ingenious 
colleague  Dr  P^utherford  discovered,  to  an  elec- 
tive attraction  between  the  phosphat  of  lime  of 
the  bones,  and  the  colouring  principle  of  the 
madder  *. 

The  bones  of  some  animals  are  green,  and  of 
others  black  f. 

* Vid.  Blake’s  Thesis  de  Dentibus,  p.  II9.  et  seq. 

+ Fid,  Blumenbach’s  Comparative  Anatomy,  by  Lawrence. 
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The  intimate  structure  of  Bones. 

Bones  are  composed  of  a great  msiny plates* * * §, 
each  of  which  is  made  up  of  fibres  united  by 
smaller  fibrils  f ; which  being  irregularly  dispo- 
sed, and  interwoven  with  the  other  larger  fibres, 
make  a reticular  work 

This  texture  is  plainly  seen  in  the  bones  of  foe- 
tuses, which  have  not  their  parts  closely  compac- 
ted, and  in  the  bones  of  adults,  which  have  been 
burnt,  long  exposed  to  the  weather,  or  Avhose 
composition  has  been  made  loose  by  diseases.  The 
chinks  which  are  generally  made  according  to  the 
direction  of  the  larger  fibres  of  bones  that  have 
undergone  the  action  of  fire,  or  of  the  weather, 
shew  the  greater  strength  of  these  than  of  the 
fibres  which  connect  them. 

The  plates  are  said  § to  be  firmly  joined  to  each 
other  by  a great  number  of  clamculi,  or  small 
bony  processes,  which,  rising  from  the  inner  plates, 
pierce  through  some,  and  are  fixed  into  the  more 
external  ones.  -Of  these  nails,  four  kinds,  viz.  the 
perpendicular,  oblique,  headed,  and  crooked,  have 
been  described : But  in  bones  fitly  prepared,  I 

could  see  only  numerous  irregular  processes  rising 
out  from  the  plates  |j. 

* Squamae,  bractaj,  laminae. 

+ Malpigh.  Anat.  plant.  & oper.  posthmn. 

f Vide  Plate  1. 

§ Gagiiard.  Anat.  ossium.  nov.  invent,  illustrat.  cap.  1.  obs.  2. 

]j  Malpigh.  oper.  posthum. 
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Bones  are  more  or  lesss  cavernous  internally. 
In  some  (e.  g.  middle  thin  part  of  the  scapula 
and  os  ilium ) the  solid  sides  are  brought  so  near, 
that  little  cavity  can  be  seen  ; and  in  others  (mid- 
dle of  os  humeri  femoris,  &-c.)  the  cavities  are  so 
large,  that  such  bones  are  generally  esteemed  to 
be  hollow  or  fistular.  But  the  internal  spongy 
texture  is  evident  in  young  animals  ; and  some  of 
it  may  be  seen  to  remain  in  those  of  greatest  age, 
when  bones  are  cautiously  opened,  after  they  have 
been  kept  so  long  as  to  be  free  of  the  oil  they  con- 
tain, or  after  being  burnt. 

This  spongy  cavernous  internal  part  of  bones, 
is  generally  called  their  cancdUox  lattice-work, 
and  is  formed  in  the  following  manner;  The 
plates  are  firmly  joined  about  the  middle  of  the 
bone  ; but  as  they  are  extended  towards  its  ends, 
the  more  internal  plates  separate  from  the  exte- 
rior, and  stretch  out  their  fibres  towards  the  axis 
of  the  bone,  where  they  are  interwoven  with  the 
fibres  of  other  plates  that  have  been  sent  off  in 
the  same  way.  Seeing  the  plates  are  thus  con- 
stantly going  off,  the  solid  sides  of  the  bones 
must  become  thinner.  This  is  evident  in  many 
of  them,  where  the  solid  sides  of  their  mid- 
dle are  very  thick,  and  the  cancelli  are  scarcely 
observable  ; whereas,  at  the  ends,  where  their 
diameter  is  greatest,  the  solid  walls  or  sides  are 
not  thicker  than  paper,  and  the  cancelli  are  nu- 
merous and  large  enough  to  fill  up  the  whole 
space  left  between  the  sides. 
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These  cancelli  differ  considerably  in  figure,  num- 
ber, and  size  ; and  communicate  with  each  other. 
Some  writers  * minutely  remark  these  different 
appearances  of  the  cancelli,  after  they  begin  to  se- 
parate from  the  plates ; and  from  thence  distinguish 
them  into  wrinkled,  perforated,  and  net-like. 

The  cancelli  sustain  the  marrov.%  and  prevent  it 
from  being  injured  in  violent  motions,  and  in 
different  postures,  and  from  being  compressed  by 
the  weight  of  the  marrow  above.  The  depressions 
between  the  fibres  of  the  external  plates  of  bones 
appear  like  so  many  furrows  on  their  surface,  by 
which  the  surface  of  contact,  consequently  the  ad- 
hesion between  it  and  the  bones,  is  increased,  and 
a greater  number  of  vesssels  is  sent  from  it  into 
the  bone,  than  if  it  were  a plain  surface. 

The  broad  bones  have  thin  sides,  by  the  plates 
being  soon  and  equally  sent  off  to  form  the  lattice- 
work  ; which  therefore  is  thicker,  and  nearly  of 
an  equal  form  all  through.  By  this  structure, 
they  are  well  adapted  to  their  uses,  of  affording  a 
large  enough  surface  for  the  muscles  to  rise  from, 
and  move  upon,  and  of  defending  sufficiently  the 
parts  which  they  inclose. 

The  round  bones  have  thick  strong  walls  in  the 
middle,  and  become  very  thin  towards  their  ends, 
which  is  owing  to  very  few  plates  separating  at 
their  middle  ; where,  on  that  account,  the  cancelli 

* Gagliard.  Anat.  ossinm,  cap.  1.  obs.  4,  5,  6,  7. 
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are  so  fine  and  small,  that  they  are  not  taken  no- 
tice of. 

Towards  their  ends,  the  lattice-work  becomes 
very  thick,  and  rather  more  complete  than  in  the 
other  sort  of  bones. 

These  round  bones  having  strong  forces  natural- 
ly applied  to  them,  and  being  otherwise  exposed  to 
violent  injuries,  have  need  of  a cylindrical  figure 
to  resist  external  pressure,  and  of  a considerable 
quantity  of  oil  to  preserve  them  from  becoming 
too  brittle. 

Besides  which,  they  are  advantageously  provid- 
ed with  thick  sides  towards  their  middle,  where 
the  greatest  forces  are  applied  to  injure  them  ; 
while  their  hollowness  increases  their  diameter, 
and  consequently,  their  strength  to  resist  forces  ap- 
plied to  break  them  transversely*.  Thus,  for  in- 
stance, in  estimating  the  proportional  resistance  of 
two  cylindrical  bones  of  unequal  diameters,  but 
consisting  of  an  equal  number  of  similar  fibres  uni- 
formly disposed  round  each,  it  is  plain, 

1.  That  the  absolute  force  of  these  two  bones 
is  equal,  because  they  consist  of  equal  numbers  of 
similar  fibres. 

2.  That  the  absolute  forces  of  all  the  fibres  in  each 
bone,  have  the  same  effect  in  resisting  any  power 
applied  to  bend  and  to  break  them,  as  if  the  sum  of 
all  their  forces  were  united  in  the  respective  centres 
of  the  transverse  sections,  where  the  fractures  are 


* Galilei  ISIechanic.  dialog.  2. 
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to  be  made.  For,  by  hypothesis,  the  fibres  being 
uniformly  disposed  in  each,  there  is  not  any  fibre 
in  either  bone  that  has  not  a corresponding  fibre  ; 
the  sum  of  both,  whose  distances  from  the  axis  of 
revolution  (about  which  ail  the  parts  of  the  bone 
must  revolve  in  breaking)  is  equal  to  two  semi- 
diameters of  the  bone  : Consequently  each  fibre, 
and  all  the  fibres,  may  be  regarded  as  resisting  at 
the  distance  of  one  semidiameter  or  radius  from 
this  axis,  that  is,  in  the  centre. 

3.  Since  the  united  force  of  all  the  fibres  is  to 
be  regarded  as  resisting  at  a distance  from  the 
centre  of  motion  equal  to  the  semidiameter,  it  fol-  ^ 
lows,  that  the  total  resistance  of  all  these  fibres,  or 
the  strength  of  the  bone,  is  proportional  to  its 
semidiameter,  and  consequently  to  its  diameter. 

I have  here  taken  for  an  example,  one  of  the 
most  simple  cases  for  calculating  the  proportional 
forces  of  bones.  But,  were  it  not  too  foreign  to 
the  present  design,  it  might  be  universally  de- 
monstrated, that,  of  whatever  figure  bones  are,  and 
in  whatever  manner  their  fibres  are  disposed,  their 
strength  must  always  be  in  a ratio,  compounded  of 
the  area  of  their  transverse  sections,  or  of  their 
quantity  of  bony  matter,  and  of  the  distance  of  the 
centre  of  gravity  of  these  sections,  from  the  centre 
of  motion  or  fulcrum,  on  which  the  bone  is  sup- 
posed to  turn  when  broken  *. 

■ * Sec  the  demonstration  of  this  theorem  by  Dr  Porterfield  in 
the  Edinburgh  Medical  Essays,  vol.  1.  art.  10. 
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Since,  therefore,  the  strength  of  bones  depends 
on  their  number  of  fibres,  or  quantity  of  matter, 
and  the  largeness  of  their  diameters,  one  may  con- 
clude, that  the  part  of  a bone  formerly  fractured, 
and  reunited  by  a callus,  must  be  stronger  than  it 
was  before  the  fracture  happened  ; because  both 
these  advantages  are  obtained  by  a callus  ; which 
is  a wise  provision,  since  bones  are  never  set  in 
such  a good  direction  as  they  were  naturally 
of.  This  callus  may  indeed,  for  want  of  compres- 
sion, be  allowed  to  form  into  a spongy  cellular 
substance  ; but  even  in  this  case,  the  strength  of 
the  bone  is  here  increased  by  one  or  both  the 
causes  above  mentioned. 

It  may  not  be  improper  to  atid,  that  although 
the  hollowness  of  a bone  enables  it  to  resist  better 
such  forces  as  are  applied  to  break  it  transverse- 
ly, because  the  corresponding  fibres  are  at  a 
greater  distance  from  the  immoveable  centre  on 
which  they  turn,  and  therefore  resist  more,  from 
their  gaining  the  advantage  of  a longer  lever ; 
yet  v/e  are  to  observe,  that  where  a bone  is  pres- 
sed in,  as  by  the  wheel  of  a cart,  or  beat  in  by  the 
stroke  of  a stone,  or  of  a bullet,  its  resistance  is 
lessened  by  its  hollowness,  because  the  impelling 
force  acts  wfith  the  advantage  of  a longer  lever. 
Thus,  a small  glass  phial  is  perhaps  strong  enough 
to  support  a man’s  weight,  but  a larger  phial  of 
the  same  thickness  wfill  be  broken  by  it.  Hence 
also,  if  two  skulls  be  of  the  same  thickness,  but 
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unequal  in  size,  the  larger  is  more  readily  frac- 
tured. 

Of  the  Marrow, 

The  marrow,  which  differs  in  appearance  in 
different  bones,  is  secreted  by  the  small  arteries. 

Pure  marrow  a cording  to  Berzelius  *,  is  a 
species  of  fixed  oil,  possessing  peculiar  properties, 
and  somewhat  like  butter,  consisting  of  the  follow- 
ing ingredients ; 

Pure  marrow, 0.96 

Skins  and  bloodvessels, 0.01 

Albumen, 

Gelatine, 

Extractive, 

Peculiar  matter, 

Water, 1.00 


0.03 


There  is  at  least  one  considerable  artery  for 
each  bone  ; several  bones  have  more,  whose  prin- 
cipal use  is  to  convey  and  secern  this  oily  mat- 
ter. After  these  arteries  have  pierced  the  solid 
side  of  a bone,  they  are  divided  into  several 
branches  j which  soon  are  distributed  every 
where  on  the  internal  periosteum,  and  after- 
wards spread  their  branches  inwards  on  the 
medullary  cells,  and  outwards  through  the  tables 
of  the  bone. 

The  blood,  which  remains  after  the  secretion  of 


* Vide  Gehlen’s  Journal,  2d  series. 
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the  marrow,  is  returned  by  proper  veins,  which 
are  collected  from  the  membranes  into  one  or  two 
large  trunks,  to  pass  out  at  the  same  holes  or  pas- 
sages at  which  the  artery  or  arteries  enter. 

By  experiments  made  on  the  marrow,  when 
bones  of  living  animals  are  opened  or  cut  through  *, 
and  frojn  the  racking  pain  with  which  suppura- 
tions within  bones  are  frequently  attended,  we 
have  sufficient  proof  that  the  membranes  here  are 
sensible,  and  consequently  have  nexwes  distributed 
to  them.  Hippocrates  f might  therefore  say 
justly,  that  a wound  penetrating  into  the  cavity 
of  a bone  may  produce  a delirium. 

On  the  internal  surface  of  the  solid  parts  of 
bones,  there  are  orifices  of  canals,  which  pass  out- 
wards through  the  plates  to  open  into  other  canals 
that  are  in  a longitudinal  direction,  from  which 
other  transverse  passages  go  out  to  terminate  in 
other  longitud'mal  canals ; and  this  structure  is  con- 
tinued through  the  whole  substance  of  bones,  both 
these  kinds  of  canals  becoming  smaller  gradually 
as  they  approach  the  outer  surface  J.  These  ca- 
nals are  to  be  seen  to  the  best  advantage  in  a bone 
burnt  till  it  is  white  ; When  it  is  broken  trans- 
versely, the  orifices  of  the  longitudinal  canals  are 
in  view  ; and  when  we  separate  the  plates,  the 
transverse  ones  are  to  be  observed. 

* Du  Verney,  Memoires  de  i’acad.  des  sciences,  170p. 
t Aphorism.  § 7-  aph.  24. 
t Haver’s  Osteolog.  nov.  p.  4S. 
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We  see  marrow  contained  in  the  larger  trans- 
verse and  longitudinal  canals,  and  thence  judge 
that  it  passes  also  into  the  smaller  ones. 

The  drops  of  oil  which  we  discover  with  a mi- 
croscope every  where  on  the  surface  of  a recent 
bone  fractured  transversely,  and  the  oozing  of  oil 
through  the  most  solid  bones  of  a skeleton,  which 
renders  them  greasy  and  yellow,  are  a confirma- 
tion of  the  use  of  these  canals. 

Most  bones  have  also  one  or  more  large  oblique 
canals  formed  through  their  sides  for  the  passage 
of  the  medullary  vessels. 

Chemical  Analysis  of  Bones. 

The  component  parts  of  bone  are  Earth,  Jelly, 
Cartilage,  and  Oil. 

These  constituent  principles  may  be  separated 
in  different  ways, — by  burning  bones  in  a fire, — 
by  acids, — and  by  boiling. 

By  the  aid  of  fire,  the  animal  matter  is  driven 
off ; and  by  the  addition  of  acids,  the  earthy  mat- 
ter is  dissolved,  and  may  be  readily  precipitated. 

The  earthy  matter  contained  in  human  bones 
consists  of  the  Phosphate  of  Lime,  of  Carbonate  of 
Lime,  and  of  a very  small  proportion  of  the  Sul- 
phate of  Lime. 

In  the  bones  of  quadrupeds,  a small  proportion 
of  the  Phosphate  of  Magnesia  has  also  been  de- 
tected by  Fourcroy  and  Vaugitelin. 

VOL.  I.  C 
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The  oil  and  jelly  of  the  bones  may  be  readily 
obtained  by  boiling  bones ; the  former  swims  on 
the  surface,  and  the  water  dissolves  the  jelly. 

When  bones  have  been  boiled  for  some  time, 
and  deprived  of  their  jelly,  and  of  their  earthy 
matter  by  being  immersed  in  an  acid,  a soft  grey- 
ish-coloured cartilage  remains,  retaining  the  fi- 
gure of  the  bone,  which,  according  to  Mr  Hat- 
c HETT  *,  the  discoverer  of  this  substance  in  bones, 
is  similar  in  its  properties  to  coagulated  albumen. 

Several  of  the  modern  chemists  have  analysed 
bones,  more  especially  Mr  Hatchett,  Fourcroy, 
VAuquELiN,  Cadet  DE  Vaux,  and  Merat  Guil- 
lot;  but  their  researches  have  been  limited  chief- 
ly to  the  examination  of  the  bones  of  quadrupeds, 
and  few  experiments  have  been  made  upon  human 
bones,  either  in  their  sound  or  diseased  state.  In 
these  circumstances,  I requested  of  my  friend  and 
pupil  Mr  John  Davy,  whose  chemical  knowledge 
is  well  known  to  the  public,  to  analyse  the  bones 
of  persons  of  different  ages,  in  their  souitd  and 
diseased  state  ; with  which  request  he  readily  com- 
plied, and  has  favoured  me  with  the  following  re- 
sults : 

“ I have  carefully  examined  the  different  speci- 
mens of  bones  you  gave  me.  The  experiments  I 
have  made  on  them  were  few,  want  of  leisure  not 
allowing  me  to  be  minute.  I have  tried  them  re- 
spectively with  dilute  muriatic  acid,  and  have 


* Vid.  Lond.  Phil.  Trans. 
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found  all  of  them  similarly  acted  on.  They  effer- 
vesced slightly  ; yielded  a cartilaginous  residue, 
and  their  solutions  afforded  a precipitate  with  am- 
monia.. The  only  apparent  difference  Avas  in  re- 
spect to  the  degree  of  effervescence.  The  reticu- 
lar hopes  effervesced  more  briskly  than  the  firm 
and  compact  ones.  But  this  appeared  to  be  prin- 
cipally owing  to  the  greater  extent  of  surface  ex- 
posed to  the  acid  by  the  former,  than  by  the  lat- 
ter ; for  I‘  obtained  from  50  grains  of  the  rickety 
parietal  bone  2 grains  of  carbonate  of  lime,  just 
the  proportion  found  by  Mr  Pepys  in  human 
teeth. 

“ I have  only  attempted  to  ascertain  the  pro- 
portions of  earth  and  of  animal  matter.  To  effect 
this,  1 exposed  a certain  quantity  of  each  bone  se- 
parately, in  an  open  crucible,  to  a red  heat,  till  it 
was  rendered  white,  or  perfectly  free  from  car- 
bonaceous matter,  internally  as  well  as  externally. 
For  the  sake  of  greater  accuracy,  the  pieces  of 
bones  made  the  subjects  of  experiment  were  loose- 
ly wrapped  up  in  a thin  sheet  of  platina.  Thus 
the  admixture  of  dust  from  the  fire  was  excluded. 

“ I shall  give  the  results  in  the  following 
tables : — 
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1 . Human  Bones  apparently  in  a Sound  State. 


100  Parts  consist  of 

Animal 

matter. 

Earth. 

Pars  petrosa  of  the  temporal  bone  of  an 
adult, 

33.3 

66.7 

Temporal  bone  of  the  same  under  the 
zygomatic  process, 

34.7 

65.3 

Occipital  bone  of  the  same. 

40.0 

60.0 

A part  of  the  lower  jaw  of  the  same, 
between  the  symphysis  and  processes. 

40.5 

59.5 

The  parietal  bone  of  another  adult. 

35.6 

64.4 

Another  parietal  bone  of  an  adult. 

37.5 

62.5 

The  body  of  the  tibia  of  an  adult. 

36.0 

64.0 

The  body  of  the  thigh-bone  of  an  adult. 

37.5 

62.5 

The  occipital  bone  of  an  old  man. 

31.0 

69 

A part  of  the  lower  jaw  of  an  old  per- 
son, between  the  symphysis  and  pro- 
cesses ; the  alveoli  were  absorbed ; 
the  bone  brittle. 

43.4 

56.6 

Lower  jaw  of  a child. 

42.8 

57.2 

The  occipital  bone  of  a Negro ; very 
hard,  compact  and  white. 

40.5 

59.5 
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1. — Continued. 


100  Parts  consist  of 

Animal 

matter. 

Earth. 

The  occipital  bone  of  'another  adult 

Negro,  hard,  compact  and  white,  but 
not  in  so  great  a degree  as  the  for- 
mer, - _ _ 

41.1 

58.9 

Occipital  bone  of  a subject  of  about  fif- 
teen years  of  age,  of  the  usual  ap- 

pearance,  - - - 

42 

58 

Frontal  bone  of  the  same  subject. 

41.1 

58.9 

Parietal  bone  of  the  same  subject, 

41.2 

58.8 

Tibia  of  the  same  subject. 

46.4 

53.6 

Fibula  of  the  same  subject. 

56 

44 

Os  Ilium  of  the  same  subject. 

55 

45 

Thigh-bone  of  the  same  subject. 

53 

47 

Frontal  bone  of  a child,  the  bregma 
still  remaining,  _ _ _ 

45.5 

54.5 

Parietal  bone  of  the  same  skull. 

46 

54 
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2.  Human  Bones  in  a Diseased  State. 


100  Parts  consist  of 

Animal 

matter. 

Earth. 

The  body  of  a large  thigh-bone  of  an 
adult  affected  by  hyperostosis  ; very 
thick  and  hard,  but  not  very  com- 
pact, ( vid.  Plate  2.), 

23.1 

76.9 

The  bone  of  a person  who  died  of  lues 
venerea ; thick,  light  and  spongy  in  a 
slight  degree, 

29.26 

70.74 

Cancelli  of  a curved  tibia, 

25.5 

74.5 

The  compact  body  of  the  same  bone. 

37.0 

63.3 

A rickety  parietal  bone,  about  an  inch 
thick,  (vid.  Plate  3.), 

27.1 

72.9 

Another  portion  of  the  same  bone,  si- 
milar in  appearance. 

30.5 

69.5 

The  body  of  a rickety  thigh-bone  ; very 
thick,  • - 

37.8 

62.2 

An  exostosis,  - - - 

36.2 

63.8 

A scrofulous  exostosis,  ( vid.  Plate  4.), 

37.0 

63.0 

A spinal  process  of  a lumbar  vertebra 
of  the  curved  spine  of  a rickety  per- 
son, _ _ - - _ 

40.7 

59.3 

A rib  of  tlie  same  person. 

40.S 

59.2 
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2. — Continued. 


100  Parts  consist  of 

Animal 

matter. 

kaith. 

The  tibia  of  a rickety  child ; soft  and 

spongy,  - . - - 

74.0 

26.0 

A deformed  female  pelvis  ; soft  and  po- 

rous,  and  not  unlike  horn  in  appear- 

ance,  _____ 

75.8 

24.2 

Portion  of  bone  cast  off  in  the  disease 

called  Necrosis  ossium, 

40.8 

59.2 

3.  Fossil  Bones,  and  Bones  of  different  Animals. 


100  Parts  consist  of 

Animal 

matter. 

Eai-th. 

Frontal  Roman  bone  found  at  Pompeia; 

thick,  and  not  unlike  the  rickety  pa- 
rietal bone,  _ _ _ 

35.5 

64.5 

Bone  found  at  Borrowstounness  included 
in  sandstone ; apparently  a human 
tibia,  _____ 

16.8 

83.2 

Bone  from  the  banks  of  Ohio,  reddened 
by  oxide  of  iron,  and  penetrated  by 
extraneous  earthy  matter, 

31 

69 

4-0 
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100  Parts  consist  of 

Animal 

matter. 

Earth. 

A tooth  of  the  mammoth, 

30.5 

69.5 

The  enamel  of  the  same  tooth. 

17.4 

82.6 

Pars  petrosa  of  the  temporal  bone  of  a 
whale,  _ - - - 

27.4 

72.6 

Pars  petrosa  of  the  temporal  bone  of  an 
elephant,  - - - t 

30.0 

70.0 

The  perpendicular  lamellae  of  the  ver- 
tebra of  the  large  animal  found  on 
the  shore  of  the  Island  of  Stronsa  *, 

44.5 

55.5 

The  internal  cellular  lamellar  part  of 
the  same,  penetrated  by  small  fora- 
mina, _ _ _ 

52.1 

47.9 

The  fibrous  part  of  the  texture,  having 
the  appearance  of  willow,  forming  the 
cavity  of  the  same  vertebra. 

60.0 

40.0 

Observations. 

“ The  loss  which  the  different  bones  sustained 
by  calcination,  is  considered  as  the  proportion  of 
animal  matter  entering  into  their  composition. 

* Vid.  Description  of  this  Animal,  Memoirs  of  the  Werne- 
rian Natural  History  Society,  vol,  i. 
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This  method  of  forming  the  estimate,  though  not 
perfectly  accurate,  is  yet  certainly  near  the  truth, 
and  apparently  well  adapted  for  comparative  pur- 
poses. 

“ The  results  contained  in  the  different  tables 
vary  so  much,  that  they  scarcely  admit  of  any  ge- 
neral conclusions  to  be  drawn  from  them. 

“ Between  the  diseased  bones  there  is  the  great- 
est difference  of  the  proportions  of  the  constituent 
parts.  Some  of  the  bones  marked  rickety,  con- 
tain more,  and  some  less,  earth,  than  the  same  holies 
in  their  healthy  state, — an  additional  proof,  if  fur- 
ther proof  was  wanting,  that  a deficiency  of  phos- 
phate of  lime  is  not  an  essential,  but  merely  an 
adventitious  circumstance  in  rickets. 

“ The  results  of  the  1st  Table  shew,  that  the 
proportions  of  earth  and  of  animal  matter  vary  in 
different  healthy  bones  of  the  same  person,  and  in 
the  similar  bones  of  different  persons  ; that  in  old 
age,  the  phosphate  of  lime  apparently  increases  in 
quantity  in  the  occipital,  and  diminishes  in  the  jaw 
bones;  that  the  composition  of  the  sequestra  is  much 
the  same  as  that  of  sound  bones  ; and  it  further  ap- 
pears from  these  results,that  the  hardness  of  bones 
in  general  is  not  always  proportional  to  the  quantity 
of  earth  present,  though  in  the  same  skeleton  this 
probably  is  the  case ; and  lastly,  the  concordance  of 
composition  of  two  Negro  skulls,  both  remarkably 
hard  and  white,  renders  it  probable  that  the  bones 
of  Africans  will  be  found  to  contain  a larger  pro- 
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portion  of  animal  matter  than  the  bones  of  Euro- 
peans. 

“ Respecting  the  bones  placed  in  the  table  af- 
ter the  Negroes’,  it  is  necessary  to  observe,  that 
they  were  examined  but  a day  or  two  after  they 
were  taken  from  the  subject  to  which  they  belong- 
ed, and  had  not  been  cleaned,  as  bones  usually  are 
that  are  designed  to  be  preserved.  There  was 
consequently  no  deficiency  of  the  animal  jiuid  pe- 
culiar to  them.  This  circumstance  accounts  for 
the  much  smaller  proportion  of  earth  in  these  than 
in  the  preceding  sound  bones.  The  bones  of  the 
lower  extremity  appeared  to  be  saturated  with  this 
fluid ; those  of  the  head  seemed  almost  entirely 
free  from  it ; hence,  too,  the  much  smaller  pro- 
portion of  earth  in  the  former  than  in  the  latter. 

It  is  worthy  of  remark,  that  the  fibrous  part  of 
the  vertebra,  in  the  last  table,  was  very  flexible, 
notwithstanding  the  considerable  proportion  of 
phosphat  of  lime  present.  It  may  be  proper  also 
to  notice,  that  the  enamel  of  the  tooth  of  the  mam- 
moth was  of  singular  hardness,  sufficiently  hard, 
indeed,  to  scratch  glass  ; and  yet,  when  deprived 
of  its  animal  matter,  of  its  cement,  by  calcina- 
tion, it  was  more  friable  than  any  of  the  other 
bones.  I endeavoured  to  ascertain  if  this  enamel 
contained  fluoric  acid,  but  I could  not  detect  its 
presence, 

“ To  conclude  ; If  the  preceding  results  do  not 
allow  any  general  conclusion  to  be  formed  from 
them,  they  at  least  seem  to  shev.'  that  former  in- 
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ferences  were  in  some  cases  too  hastily  drawn,  and 
that  farther  investigation  of  the  subject  is  neces- 
sary.” 

Pej'iosteum. 

All  the  bones,  except  the  boides  of  the  teeth, 
are  covered  by  a membrane,  named  on  that  ac- 
count periosteum  *. 

The  periosteum  can  be  divided  into  layers  of 
fibres.  The  exterior  ones,  composed  of  the  fibres 
of  the  muscles  connected  to  the  bones,  vary  in 
their  number,  size,  and  direction,  and  consequent- 
ly occasion  a very  great  difference  in  the  thickness 
and  strength  of  the  periosteum  of  different  bones, 
and  even  of  the  different  parts  of  the  same  bone. 
The  internal  layer  is  every  where  nearly  of  a si- 
milar structure,  and  its  fibres  follow  the  same  di- 
rection with  those  of  the  bone  to  which  they  are 
contiguous.  Ought  not  then  the  name  periosteum 
to  be  applied,  strictly  speaking,  only  to  this  inter- 
nal layer,  to  which  the  others  are  joined  in  an  un- 
certain manner  and  number  ? 

Except  where  muscles,  cartilages,  or  ligaments 
are  inserted  into  the  periosteum,  its  external  sur- 
face is  connected  to  the  surrounding  parts  by  thin 
cellular  membranes,  which  can  easily  be  stretched 
considerably,  but  shorten  themselves  whenever  the 
stretching  force  is  removed. 

When  we  attempt  to  tear  off  the  periosteum 
from  bones,  we  see  a great  number  of  white  threads 

* Membrana  circumossalis,  omentum  ossibus  impositum. 


44< 


OUTLINES  OF  ANATOMY. 


produced  from  the  membrane  into  them ; and,  af- 
ter a successful  injection  of  the  arteries  with  a red 
liquor,  numerous  vessels  are  not  only  seen  on  the 
periosteum  *,  but  most  of  the  fibres  sent  from  tnc 
membrane  to  the  bone,  shew  themselves  to  be 
vessels  entering  it,  with  the  injected  liquor  in 
them  ; and  when  they  are  broken,  by  tearing  off 
the  periosteum,  the  surface  of  the  bone  is  almost 
covered  with  red  points. 

The  veins  corresponding  to  these  arteries  are 
sometimes  to  be  seen  in  subjects  that  die  with 
their  vessels  full  of  blood  *,  though  such  numerous 
ramifications  of  them,  as  of  the  arteries,  can  sel- 
dom be  demonstrated,  because  few  of  them  natu- 
rally contain  coloured  liquors,  and  such  liquors 
can  with  difficulty  be  injected  into  them.  This 
however  is  sometimes  done  f . 

The  great  sensibility  of  the  periosteum  in  the 
deep-seated  species  of  paronychia,  in  exostoses, 
nodi,  tophi,  and  gummata,  from  a lues  venerea,  or 
whenever  this  membrane  is  in  an  inflamed  state, 
is  a sufficient  proof  that  it  is  well  provided  with 
nerves,  though  they  are  perhaps  too  small  to  be 
traced  upon  it ; and  therefore  one  cannot  well  de- 
termine, whether  they  are  sent  along  with  the  ar- 
teries in  the  common  way,  or  are  derived  from  the 

* Ruysch.  Epist.  5.  tab.  5.  fig.  1,2.;  Epist.  8.  tab-  9-  fig- 1-  9* 

t See  Traite  d’osteologie,  traduit  de  I’Anglois  de  Mr  Monro. 
Ifote  in  page  9. 
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tendinous  fibres  of  the  muscles  expanded  on  the 
periosteum  *. 

Vessels  also  pass  through  the  periosteum  to  the 
marrow  j of  which  more  hereafter.  And  fre- 
quently muscles,  ligaments,  or  cartilages,  pierce 
through  the  periosteum,  to  be  inserted  into  the 
bones. 

The  uses  of  the  periosteum  are  : 

1.  To  allow  the  muscles,  when  they  contract  or 
are  stretched,  to  move  and  slide  easily  upon  the 
bones  ; the  smooth  surface  of  this  membrane  pre- 
venting any  ill  effects  of  their  friction  upon  each 
other. 

2.  To  support  the  vessels  in  their  passage  to  the 
bones, 

3.  To  strengthen  the  conjunction  of  the  bones 
with  their  epiphyses,  ligaments,  and  cartilages, 
which  are  easily  separated  in  young  creatures, 
when  this  membrane  is  taken  away. 

4.  To  afford  convenient  origin  and  insertion  to 
several  muscles  which  are  fixed  to  this  mem- 
brane. 

5.  To  assist  in  forming  bone. 

When  the  cellular  substance  connecting  the  pe- 
riosteum to  the  surrounding  parts  is  destroyed, 

* See  the  dispute  about  the  sensibility  of  this  and  of  other 
membranes  in  Zimmerman.  Dissert,  de  irritabilit. — Act.  Dot- 
ting. vol.  2.  Haller  sitr  la  nature  sensible  et  irritable.  Whytt’s 
Physiolog.  Essay  II.  Reimar.  Dissert,  de  fungo  articulor.  § 26. 
34, 
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these  parts  are  fixed  to  that  membrane,  and  lose 
the  sliding  motion  they  had  upon  it ; as  we  see 
daily  in  issues,  or  any  other  tedious  suppurations 
near  a bone.  When  the  vessels  which  go  from 
the  periosteum  to  the  bones  are  broken  or  eroded, 
a collection  of  liquor  is  made  between  them,  which 
produces  a sordid  ulcer,  or  rotten  bone..  This  is 
often  the  case  after  fractures  of  bones,  and  inflam- 
mations of  the  periosteum,  or  after  small-pox, 
measles,  and  erysipelas. 

The  Bloodvessels  of  Bo?2es. 

After  a successful  injection,  the  arteries  of  the 
bones  may  be  traced  in  their  course  from  the  pits 
to  the  plates  and  fibres  of  the  bones,  by  removing 
the  earth  of  the  bone,  by  putting  it  into  the  nitric 
or  muriatic  acid  ; and  in  sawing,  cutting,  or  rasp- 
ing the  bones  of  a living  animal,  drops  of  blood 
are  discharged  even  from  the  most  solid  parts  of 
the  bones. 

That  a great  number  of  arteries  enter  into  the 
composition  of  the  bones,  is  obvious  from  the  ef- 
fect of  madder  given  along  with  the  food  of  an 
animal,  which  gradually  commuilicates  its  tinge 
to  every  part  of  the  bonci 

The  arteries  are  larger  near  each  end  than  at 
the  middle  of  the  large  bones,  because  they  are 
not  only  distributed  upon  the  bony  plates  near  the 
ends,  but  pass  through  them  to  the  marrow.  As 
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aniiftals  advance  in  age,  the  arteries  of  the  bones 
become  less  capacious ; as  is  evident, 

1.  From  the  bones  of  adults  having  less  blood  in 
them  than  those  of  children  have. 

2.  From  many  of  them  becoming  incapable,  in 
old  age,  of  admitting  the  coloured  powders  used 
in  injections,  which  easily  pass  in  youth. 

The  arteries  are  accompanied  with  veins,  which 
can  sometimes  be  injected  and  then  seen. 

Lymphatic  Vessels  of  Bones. 

From  what  has  been  said  of  the  vessels  of  bones, 
it  is  evident,  that  there  is  a constant  circulation  of 
fluids  in  every  part  of  them  ; and  that  there  is  a 
perpetual  waste  and  renewal  of  the  particles  which 
compose  the  solid  fibres  of  bones,  as  well  as  of 
other  parts  of  the  body ; the  addition  from  the 
fluids  exceeding  the  waste  during  the  growth  of 
the  bones ; the  renewal  and  waste  keeping  pretty 
near  par  in  adult  middle  age  ; and  the  waste  ex- 
ceeding the  supply  from  the  liquors  in  old  age 
as  is  demonstrable  from  their  weight : For  each 
bone  increases  in  weight,  as  a person  approaches 
to  maturity  ; continues  of  nearly  the  same  weight 
till  old  age  begins,  and  then  becomes  lighter. 
The  specific  gravity  of  the  solid  sides,  on  the  con- 
trary, increases  by  age,  for  then  they  become  more 
hard,  compact  and  dense. 

In  consequence  of  this,  the  bones  of  old  people 
are  thinner  and  firmer  in  their  sides,  and  have 
larger  cavities  than  those  of  younger  persons. 
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That  lymphatic  vessels  are  proper  to  bones,  is 
obvious  from  the  phenomena  which  take  place 
during  the  formation  of  bone,  from  the  red  colour 
which  is  communicated  to  bones  by  feeding  ani- 
mals with  madder,  being  removed,  and  from  the 
effect  of  unnatural  pressure  on  bones,  and  of  re- 
medies in  removing  their  diseases. 

The  Nej'ves  of  the  Bones. 

Though  it  be  impossible  to  demonstrate  nerves 
within  the  bones,  (the  teeth  excepted),  yet  it  can- 
not be  doubted  that  bones  are  extremely  sensible. 

The  granulated  flesh  which  sprouts  from  the 
bones  after  amputation,  or  after  an  exfoliation,  is 
extremely  sensible. 

Ulceration  of  the  bones  is  attended  with  very 
acute  pain. 
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EXPLANATION  OF  PLATES. 

Plate  I. 

This  Engraving  represents  the  layers  of  the 
middle  of  the  human  thigh-bone  separated  from 
each  otherj  and  also  shews  that  the  component  lay- 
ers of  the  bones  are  made  up  of  fibres. 

It  may  not  be  improper  to  add,  that  the  prepa- 
ration from  which  this  engraving  was  taken,  was 
prepared  by  my  Father,  and  has  been  upwards  of 
forty  years  in  the  Museum  ©f  the  University. 
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Foetal  Bones. 

The  foetal  bones,  M^hich  are  much  mere  nume- 
rous than  those  of  the  adult,  exhibit  a fibrous 
structure,  more  or  less  distinctly,  in  the  interstices 
of  which  the  bloodvessels  are  situated. 

The  fibres  are  formed  upon  membranes,  as  in 
the  head  ; or  within  a jelly,  as  in  the  extremities 
of  the  body,  and  issue  from  centres  of  ossification. 
Upon  examining  with  attention  what  takes  place 
in  the  earlier  stages  of  ossification,  we  observe 
small  grains,  deposited  in  an  irregular  manner, 
which  are  gradually  united,  so  as  to  form  fine 
fibres  ; which  fibres  are  disposed  differently  in 
different  bones,  and  become  more  numerous,  and 
form  a sort  of  network.  The  fibres  are  more 
numerous  and  more  closely  compacted  towards 
the  middle  of  the  bones : hence  a centre  or  centres 
of  ossification  have  been  described.  New  strata 
are  added  to  the  upper  and  under  surfaces  of  the 
original  stratum,  and  form  the  layers  of  the  bones. 

The  process  of  ossification  is  by  no  means  uni- 
form as  to  its  progress  in  the  different  bones  of  the 
skeleton ; it  is  soonest  completed  in  those  bones 
which  form  the  parietes  of  the  cavities  contain- 
ing organs  which  are  essential  to  life,  and  whose 
functions  might  have  been  interrupted  by  pres- 
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sure ; hence  the  ribs  are  converted  into  bone  at  a 
very  early  period,  in  order  that  the  weight  of  the 
superincumbent  parts  might  not  impede  the  action 
of  the  heart. 

The  ossification  in  the  irregular-shaped  bones, 
begins  by  a sort  of  nucleus,  and  in  some  such 
bones  there  are  several  nuclei  of  bone. 

When  the  ossification  has  gone  on  a certain 
length,  the  fibres  of  the  bones  become  less  mani- 
fest, the  interstices  between  the  fibres  being  filled 
up  by  bony  matter. 

The  long  bones  consist  of  three  pieces,  and  in 
each  piece  there  is  a centre  of  ossification. 

In  the  shaft  of  the  bone,  we  observe  at  first  a 
ring  of  bone,  from  which  osseous  fibres  extend  in 
a direction  parallel  to  the  axis  of  the  bone. 

To  far  the  greater  number  of  bones,  whose  ends 
are  not  joined  to  other  bones  by  an  immoveable 
articulation,  there  are  smaller  ones  annexed,  which 
afterwards  become  scarce  distinguishable  from  the 
substance  of  the  bone  itself.  These  are  called 
Epiphyses,  or  Appendices  *.  Some  bones  have 
one,  others  have  two,  three  or  four  of  these  ap- 
pendices annexed  by  the  means  of  cartilages, 
which  are  of  a considerable  thickness  in  children, 
but  by  age  become  thinner ; the  ossification  pro- 
ceeding from  the  end  of  the  bone  on  one  side,  and 

D 2 
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from  the  epiphyses  on  the  other,  till  at  last,  in 
adults,  the  place  of  their  conjunction  can  scarcely 
be  seen  on  the  external  surface  ; and  it  is  only 
sometimes  that  we  can  then  see  any  mark  of  di- 
stinction in  the  cancelli  *. 

Several  processes  (e.g.  trochanters  of  the  thigh, 
spine  of  the  scapula,  &c.)  have  epiphyses  ; and 
processes  frequently  rise  out  from  epiphyses ; for 
example,  at  the  lower  end  of  the  femur,  ulna, 
tibia,  &c  f . 

The  epiphyses  are  united  chiefly  to  such  bones 
as  are  destined  for  frequent  and  violent  motion  ; 
and  for  this  purpose  they  are  wisely  framed  of  a 
•larger  diameter  than  the  bone  they  belong  to; 
thus  the  surface  of  contact  between  the  two  bones 
of  any  articulation  being  increased,  their  conjunc- 
tion becomes  firmer,  and  the  muscles  inserted  in- 
to them  act  with  greater  force,  by  reason  of  their 
axes  being  further  removed  from  the  centre  of 
motion.  These  advantages  might  indeed  have 
been  obtained  by  the  expansion  of  the  end  of  the 
bone  itself,  to  a diameter  equal  to  that  of  the  epi- 
physes ; but  then  the  constant  separation  of  new 
plates  to  form  so  wide  a cellular  structure,  must 
have  left  the  solid  sides  of  the  bones  so  thin,  as  to 
yield  easily,  either  to  the  action  of  the  muscles 
fixed  to  them,  and  passing  over  them,  to  the 

* Winslow,  Exposition  Anatomique  de  Corps  Humain,  Traite 
des  Os  secs,  § Il6. 

f Vesal.  De  Human.  Corp.  fabrica^  lib.  i.  cap.  3, 
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weight  several  of  them  are  obliged  to  support,  or 
to  the  application  of  any  other  external  force. 

Of  the  Formation  of  Bone. 

The  most  important  circumstances  respecting 
the  formation  of  bone  may  be  comprehended  un- 
der the  following  heads. 

1st,  What  is  the  nidus  in  which  bone  is  depo- 
sited ^ 

2d,  Is  bony  matter  contained  in  the  blood  ; and 
whether  this  is  deposited  in  a solid  state,  or  held 
in  solution,  probably  by  an  acid  ? 

3d,  What  happens  just  before,  and  while  the 
process  is  going  on  ? 

4th,  Whether  is  bone  derived  from  the  vessels 
of  the  periosteum,  or  from  those  proper  to  the  sub- 
stance of  the  bones  ? 

5th,  At  w'hat  time  does  the  ossification  of  the 
different  bones  take  place  ? 

6th,  Are  there  any  causes  which  accelerate  or 
retard  the  process  of  ossification  ? 

JFhat  is  the  nidus  in  xchich  Bone  is  formed? 

According  to  Dr  Boerhaave,  when  ossification 
is  about  to  take  place,  the  lymph  of  the  blood  is 
effused,  which  lymph  has  a determined  shape,  and 
is  covered  by  a membrane. 

According  to  Dr  Macdonald’s  experiments, 
pure  blood  is  effused  betw-een  the  broken  ends  of  the 
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bone,  from  which  the  red  globules  are  in  a short 
time  abstracted.  This  coagulated  blood,  or  in- 
cipient callus,  in  a short  time  becomes  vascular, 
and  is  covered  by  a new-formed  periosteum,  which 
adheres  to  the  original  periosteum,  after  which 
the  process  of  ossification  takes  place.  But  so 
much  violence  was  offered,  and  many  of  the  arteries 
torn  in  breaking  the  bones,  that  Dr  Macdonald’s 
experiments  have  not  been  supposed  to  be  conclu- 
sive. 

It  has  occurred  to  me,  that,  by  examining  the 
bones  during  their  growth  in  the  chronic  form  of 
hydrocephalus,  we  might  determine  whether 
lymph  or  blood  be  effused  before  bone  is  deposit- 
ed ; and  in  several  such  cases,  I have  seen  the 
bony  fibres,  shooting  towards  the  circumference 
of  the  bones  in  a red-coloured  lymph. 

Is  Bone  formed  within  Cartilage^  or  between  Mem- 
branes ? 

It  has  been  matter  of  dispute  whether  bone  is 
formed  within  cartilage,  or  rather  within  jelly*,  or 

♦ Dr  Macdonald's  experiments  seem  to  me  to  have  proved, 
that  what  has  been  commonly  stated  to  be  cartilage,  is  either 
^elly  or  soft  bone.  He  has  justly  observed  : “ Quemadmodum 
vero  gelatinosa  materia  in  cartilaginem  convertatur,  Hallerus, 
pariter  atque  auctores  qui  ante  eum  florebant,  in  errorem  in- 
‘‘  cidit.  Adeo  enini  non  dicit,  vasa  in  gelatinosa  materia  ad 
“ cartilaginem  formandam  conferre,  ut  existere  neget.  Affirmat 
y enim  parpculas  opacas  adparere,  noiidum  apparente  san-» 


OSTEOLOGY. 


55 


on  membranes.  There  are  examples  of  both  in 
the  human  body  : in  the  extremities  of  the  body, 
bone  is  formed  within  cartilage  ; but  in  the  head 
between  m-embranes. 

guine,  et  qiiandocunque  massa  gelatinosa  opaca  et  elastica 
“ facta  sit,  tunc  pro  cartilagine  habenda. 

Putet  itaque  oportet,  gelatum  coagulatione,  sive  fluidaiaim 
" partium  absorptione,  in  cartilaginem  mutari.  Coagulatio  au- 
" tern  rarissime,  et  nonnisi  casu,  in  corpora  vivo  accidit,  et  ab- 
" sorptio  gelatinam  in  cartilaginem  mutare  non  potest. 

“ Gelatum  vero  vasis  sanguiferis  non  caret,  sed  prse  exigui- 
" tate,  non  conspici  possunt,  nisi,  ubi  ex  periosteo  gelatinosam 
" matcriam  intrant,  et  in  cartilaginem  formari  non  potest,  nisi 
" vasorum  ope. 

“ Ad  haec  qusesita,  nihil  certo  cognitum  respondere  possumus. 
Quod  ad  me  attinet ; an  gelatum  in  cartilaginem  veram  un- 
" quam  convertatur,  multum  dubito.  Magis  inclinat  mihi  ani- 
“ mus,  lit  credam,  substantiam,  quas  pro  cartilagine  habita  est, 
“ revera  os  ipsum  esse  etiamnum  molle  ac  flexile,  quod  postea, 
“ phosphate  calcis  adjecto,  indurescit. 

“ Quaedam  in  meis  experimentis  observata,  me  ad  hanc  opi- 
“ nionem  incitarunt.  Semper  enim  observavi  os  novum  initio 
“ molle,  flexile,  secatu  et  in  annulum  curvatu  facile,  et  uno  verbo 
cartilagini  similllmum : et  revera  cartilaginem  fuisse  putassem, 
nisi  animal  alimento  rubia  tinctorum  colorato  nutritum  fuis- 
“ set ; quod  demonsti’abat,  hanc  substantiam,  mollem  et  flexi- 
“ lem,  non  esse  cartilaginem,  sed  os  ipsum ; nam  rubra  erat, 
" quod  fieri  non  potuisset,  si  fuisset  cartilago 

“ * Allenus  eruditus  Physiologiae  pralector  mecum  coramunicavit,  se, 
“ nuperrime  cartilaginem  chirnicoe  analysi  subjecisse,  qua  demonstratur  earn 
“ solummodo  continere,  .01  partem  calcarise  materise,  qua:  maxime  ex  car- 
“ bonate  calcis  constat.  Inde  patet,  quare  cartilago  rubia.  nunquam  color 
ratur.” 
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Is  Bone  deposited  in  a solid  or  fluid  state  ? 

Solid  bone  has  been  supposed  by  Dr  Nisbet  to 
exist  in  the  blood.  “ What  has  now  been  ob- 
“ served  concerning  the  different  manners  of  bony 
“ production,  and  the  phenomena  which  are  vi- 
“ sible  during  the  progress  of  ossifications  within 
cartilaginous  parts,  are  fully  sufficient  to  prove 
all  bony  particles  to  be  originally  contained  in 
“ the  blood,  or  a fluid  secreted  from  it 

According  to  Bonhomme,  the  process  of  ossifi- 
cation maybe  accelerated,  by  mixing  a proportion 
of  phosphate  of  lime  with  the  food  of  animals ; 
and  diseases  originating  from  a deficiency  of  earthy 
matter  in  the  bones,  may  be  cured  by  similar 
means. 

But  the  above  observations  are  entirely  hypo- 
thetical, and  throw  no  light  on  the  subject  they 
profess  to  explain.  As  a proof  that  secretion  is 
a much  more  complex  process  than  the  merely 
straining  through  vessels  certain  solids  or  fluids 
which  exist  in  the  blood,  I shall  cite  an  experi- 
ment of  Vauquelin,  who  confined  a hen  for  a 
fortnight,  carefully  examined  the  food  of  the  ani- 
mal and  the  eggs  she  laid,  and  found,  that  in  that 
space  of  time  there  was  an  excess  of  500  grains  of 
the  carbonate  of  lime,  but  that  a portion  of  the 
silica  had  disappeared. 


* Vid.  Human  Osteogeny,  p.  27. 
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To  me  it  seems  much  more  probable,  that  the 
bony  matter  is  held  in  solution  by  an  acid,  pro- 
bably by  the  phosphoric  acid,  which  is  abstracted 
from  it  by  the  absorbent  vessels,  or  that  the  bony 
matter  is  mixed  largely  with  the  lymph. 

The  Phenomena  of  the  process  of  Ossification. 

When  ossification  is  about  to  take  place,  there 
is  an  increased  determination  of  blood  to  the  part, 
the  bloodvessels  of  which  become  suddenly  larger, 
and  admit  the  red  globules  of  the  blood.  Iti  a 
short  time,  a number  of  white  spots  may  be  ob- 
served attached  to  the  extremities  of  the  arteries. 
According  to  some  authors,  the  bony  matter  ex- 
udes through  the  sides  or  extremities  of  the  ar- 
teries ; and  according  to  others,  the  arteries  are 
converted  into  bone. 

The  earthy  matter  of  the  bones  is  not  deposited 
in  an  uniform  manner,  and,  in  proportion  as  the 
bone  is  deposited,  the  jelly  or  seeming  cartilage  is 
absorbed ; and  thus  the  cavities  of  the  bones  are 
formed.  In  process  of  time,  the  bony  specks  ap- 
pended to  the  arteries  coalesce,  and  become  of  a 
firmer  consistence,  after  which  layers  of  bone  are 
added  internally.  The  process  of  ossification  is 
not  carried  on  with  equal  rapidity  in  the  diffe- 
rent bones  of  the  same  animal,  or  with  equal  rapi- 
dity in  the  different  classes  of  animals ; and  there 
are  some  cartilages,  as  those  of  the  ribs  and  larynx. 
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which  in  the  sound  body  are  not  converted  into 
hone. 

In  the  case  of  fractured  bones,  there  is  very 
great  difference  as  to  the  time  in  which  the  frac- 
tured pieces  are  re-united,  which  depends  upon 
the  bone  that  is  broken,  the  age,  the  constitution, 
the  kind  of  fracture,  and  extent  of  the  injury 
which  is  done  to  the  neighbouring  parts,  and  also 
upon  the  manner  in  which  the  fracture  is  treated. 

0/  the  Source  of  Bone. 

This  subject  has  been  much  agitated  by  phy- 
siologists, and  has  given  rise  to  much  contrariety 
of  opinion.  According  to  some  authors,  the  bone 
is  derived  from  the  vessels  of  the  periosteum ; and 
according  to  others,  from  the  arteries  proper  to  the 
substance  of  the  bones. 

Mr  Du  Hamel  was  a strenuous  supporter  of 
the  first  of  the  above  hypotheses,  and  supposed  that 
the  layers  of  the  periosteum  were  gradually  con- 
verted into  bone,  in  the  same  manner  as  tim- 
ber is  formed  by  the  hardening  of  the  white  sub- 
stance between  the  inner  bark  and  the  wood.  He 
endeavoured  to  give  weight  to  his  favourite  theory, 
by  feeding  animals  with  madder  for  a time,  and 
then  on  ordinary  food,  by  which  the  bones  were 
rendered  alternately  white  and  red. 

That  the  vessels  of  the  periosteum  form  bone, 
is  rendered  probable  from  the  effect  of  external 
violence,  which  is  in  some  cases  followed  by  the 
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destruction  and  exfoliation  of  the  external  layers 
of  the  bone,  and  in  others  by  a new  growth  of 
bone,  which  includes  the  original  bone  which  has 
been  reduced  to  a gangrenous  state,  and  is  cast  off ; 
and  also  from  the  phenomena  observed  during  the 
growth  of  horns. 

My  Father  entertained  a favourable  opinion  of 
Du  Hamel’s  theory,  and  thus  expressed  himself 
in  his  Lectures  : 

“ The  periosteum  has  a greater  effect  in  re- 
pairing the  loss  of  bones  from  accident  than  Du 
Hamel  himself  is  aware  of.  For,  from  his  argu- 
ments, and  from  a number  of  additional  circum- 
stances, it  appears,  that  the  supply  is  very  much 
made  by  the  periosteum,  though  not  entirely  so, 
for  the  vessels  of  bones  can  furnish  a matter  that 
is  similar  to  the  rest.  We  find,  on  breaking  the 
bones  of  animals,  and  tracing  the  fracture,  that  at 
first  the  periosteum  around  the  bone  inflames,  and 
swells  enormously,  beyond  what  you  would  ima- 
gine, especially  if  the  animal  is  young.  I have 
seen  it  one-fourth  of  an  inch  in  thickness  in  a pig 
after  a fracture.  With  time,  that  is,  in  the  space 
of  a fortnight  or  three  weeks,  we  find  new  earthy 
matter  beginning  to  be  deposited. 

“ Now,  some,  as  Haller,  have  alleged,  that  in- 
deed the  periosteum  swells  after  a fracture,  be- 
cause it  has  a certain  degree  of  irritability,  but 
that  the  swelling  subsides  again,  without  pro- 
ducing bone. 
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“ When  the  callus  has  been  completed,  the 
parts  are  put  together,  as  nature  joins  the  broken 
pieces  of  the  branch  of  a tree. 

“ The  bark,  a tough  substance,  does  not  readily 
yield,  and  on  tying  up  the  broken  branch  of  the 
tree,  there  is  very  little  growth  between  the  woody 
parts,  and  the  fracture  is  healed  by  a ringlet  of 
wood  from  the  bark. 

“ Our  bones  are  re-united  in  the  same  manner, 
and  the  new  addition  is  not  confined  to  the  broken 
place,  but  if  the  accident  is  produced  by  great 
violence,  there  is  an  addition  made  to  the  tables 
from  end  to  end. 

We  might  suppose  this  owing  to  irritation 
on  the  vessels  of  the  bone,  but  it  is  owing  in  a 
great  measure  to  the  new  addition,  and  we  find 
cells  containing  marrow  interposed ; and  when  we 
inject  the  vessels  of  the  callus,  which  are  nume- 
rous and  large,  we  can  trace  them  from  the  ex- 
ternal periosteum. 

“ I do  not  affirm  that  no  vessels  go  in  from  the 
ends  of  the  bones  ; but  they  are  few,  compared 
with  those  from  without. 

“ Nay,  we  find^vessels  running  from  the  callus 
to  the  marrow ; and  though  we  inflame  the  mar- 
row, its  vessels  do  not  possess  the  power  of  gene- 
rating bone,  but  rather  form  a substance  like  the 
marrow. 

“ Next,  upon  taking  out  a part  of  any  bone,  as 
of  the  cranium,  we  do  not  find  the  hole  filled  up 
from  the  sides. 
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The  sides  do  swell,  from  the  irritation  and  in- 
flammation ; but  there  are  first  a number  of  ves- 
sels shooting  from  the  pericranium,  or  dura  mater, 
(which  is  the  pericranium  within  the  skull),  and 
from  the  extremity  of  these  a plug  is  formed  like 
a cork,  which  plugS  up  the  hole 

My  relation  Dr  Macdonald,  who  was  a pupil  of 
my  Father,  and  heard  him  make  the  above  obser- 
vations, also  made  a number  of  very  ingenious  ex- 
periments, from  which  he  has  drawn  the  follow- 
ing inferences : 

Primo,  vidimus  ossis  fracti  extrema  periosteo 
destituta,  per  spatium  quo  se  invicem  transibant, 
aspera,  et  primo  stadio  obducta  sanguine  coagu- 
lato,  qui,  partim  ex  periosteo  dilacerato,  partim  ex 
cavo  medullari,  effusus  videbatur.  Ultra  partem, 
qua  extrema  se  invicem  transibant,  periosteum  in- 
flammatum  ac  densum  reperimus,  cui  subjacebat 
materia  gelatinosa  effusa,  cum  sanguine  coagulate, 
quocum  extrema  fracti  ossis  erant  obducta,  co- 
alescens.  Quod  quidem  notatu  dignissimum  est, 
coagulates  sanguis,  quo  longius  a fracta  ossis  parte 
distabat,  etquodiutius  post  experimentum  inspexi^ 
eo  languidius  ruber  erat,  eoque  magis  in  album 
inclinavit. 

* This  quotation  is  taken  from  a manuscript  copy  of  my  Fa- 
ther’s Lectures,  which  was  originally  written  by  Mr  Thorburn, 
who  was  his  pupil  in  1770.  Many  copies  of  this  manuscript 
are  in  cii'culation. 
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“ Constat  itaque,  callum  a sanguine  coagulato 
mcipere,  qui,  particulis  rubris  absorptis,  in  mate- 
tiam  gelatinosam  “convertitur.  Ita  esse  constat, 
quod  partes,  quas  periosteum  vetus  obtegit,  pri- 
mum  ruborem  amittunt.  His  dum  nascitur  callus 
observatis,  substantiam  gelatinosam  in  experimen- 
tis  Ordinis  ii.  in  quibus  periosteum  destructum 
fuerat,  eodem  modo  oriri  puto. 

“ In  stadio  sequent!,  callum  gelatinosum  novo 
periosteo  obductum,  observavimus,  quod  formatur 
ex  tela  cellulosa  musculorum  superjacentium,  ut 
ex  Eventu  vi.  et  vii.  apparet.  Hsc  tela  cellulosa 
vasa  plurima  a periosteo  vetere  accipit,  ut  verisb 
mile  nobis  videtur,  ex  arcta,  periostei  regenerati 
cum  vetere  conjunctione.  Initio  hoc  novum  pe- 
riosteum densum,  sed,  morbo  procedente,  naturali- 
ter  tenue  evasit.  Quinetiam  ab  initio  arete  cum 
callo  subjacente  conjunctum  erat,  in  quo  nulla 
puncta  ossiiica,  ante  novum  periosteum  formatum, 
apparebant. 

“ Osseam  materiam,  primum,  in  iis  gelatinosae 
materise  partibus,  quae  a medio  callo  longissime 
aberant,  deponi  observavimus.  Hoc  vei'o  clarissime 
demonstrat,  periosteum  ad  novum  os  formandum 
plurimum  conferre.  Partes  enim  quae  primum 
indurescunt,  periosteo  vetere  obducuntur,  cujus 
vasa  in  callum,  simul  ut  effusum,  sanguinem  dis- 
tribuunt,  unde  deponatur  ossea  materia.  Media 
vero  calli  pars,  quippe  periosteo  nuda,  per  longum 
tempus  in  os  indurescere  non  potest,  sed  cum  pri- 
mum, novum  periosteum  generatum  est,  in  os 
etiam  convert!  incipit,  non  vero  in  centro,  sed  in 
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superficle,  periosteo  proxima.  Hinc  dubito,  an 
ossis  atque  medullae  vasa  ad  os  formandum,  necne 
conferant.  Si  conferant,  certe  conferunt  multo 
minus  quam  periostei  vasa 

There  are  many  instances  in  which  ossification 
must  take  place  independently  of  the  periosteum. 

The  ossification  of  the  extremities  of  the  bones 
which  are  in  a state  of  epiphysis,  begins  in  the 
very  centre  of  the  seeming  cartilage ; and  the 
same  takes  place  in  the  knee-pan,  and  in  many 
cases  of  disease. 

The  above  opinion  gains  weight,  on  considering 
in  what  manner  the  medullary  canal  increases  in 
diameter. 

In  many  instances  of  preternatural  ossification, 
the  periosteum  can  have  no  share  in  that  process. 
1 have  had  occasion  to  meet  with  several  instances 
in  which  a considerable  part  of  the  medullary 
matter  of  the  brain  has  been  converted  into  bone  ; 
and  with  one  case  where  the  greater  part  of  the 
muscular  flesh  of  the  heart  had  undergone  a simi- 
lar change.  I have  also  met  with  three  cases 
where  a part  of  the  substance  of  the  placenta  has 
been  reduced  to  a state  of  bone. 

* Vid.  Thesis,  p.  94,  Q5,  96. 

The  importance  of  these  observations,  with  which  the  pu- 
blic  at  large  are  not  acquainted,  as  they  were  published  in  a 
Thesis,  the  circulation  of  which  is  but  circumscribed,  seems  to 
me  to  render  any  apology  for  the  len^h  of  the  above  quotation 
superfluous. 


64 


OUTLINES  OF  ANATOMY. 


Upon  the  whole,  to  me  it  seems  probable,  that 
the  arteries  of  the  periosteum,  and  also  those  of 
the  substance  of  the  bone,  form  bone.  The  power 
of  the  vessels  of  the  periosteum  is  manifest,  and  also 
that  of  the  vessels  of  the  bone,  and  especially  during 
the  growth  of  bones.  In  young  animals,  the  me- 
dullary canal  is  very  small ; an  absorption  takes 
place  internally,  while  there  is  a deposition  exter- 
nally from  the  vessels  of  the  bone,  which  bears  a 
certain  proportion  to  the  absorption  ; thus  the 
bones  increase  in  bulk. 

Different  theories  have  been  published  respect- 
ing the  cause  which  determines  the  vessels  of  the 
periosteum,  or  of  the  bone  itself,  to  begin  and 
carry  on  the  process  of  ossification. 

Some  have  imputed  it  to  the  effect  of  pressure. 

The  induration  of  bones  is  also  greatly  assisted 
by  their  being  exposed,  more  than  any  other  parts, 
to  the  strong  pressure  of  the  great  weights  they 
support,  to  the  violent  contraction  of  the  muscles 
fixed  to  them,  and  to  the  force  of  the  parts  they 
contain,  which  endeavour  to  make  way  for  their 
own  further  growth.  By  all  this  pressing  force, 
the  solid  fibres  and  vessels  of  bones  are  thrust 
closer ; and  such  particles  of  the  fluids  convey- 
ed in  these  vessels,  as  are  fit  to  be  united  to 
the  fibres,  are  sooner  and  more  firmly  incorporated 
with  them,  while  the  remaining  fluids  are  forcibly 
driven  out  by  the  veins,  to  be  mixed  wfith  the 
mass  of  blood.  In  consequence  of  this,  the  vessels 
gradually  diminish  as  the  bones  harden.  From 
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which  again  we  can  understand  one  reason,  why 
the  bones  of  young  animals  sooner  reunite  af- 
ter a fracture  than  those  of  old,  and  why  cattle 
that  are  put  too  soon  to  hard  labour,  are  seldom 
of  such  large  size  as  others  of  the  same  brood 
which  are  longer  kept  from  labour.” 

But  the  above  theory  of  my  Grandfather, 
Baron  Haller,  and  others,  is  inadequate  to  the 
explanation  of  the  process  of  ossification,  which, 
in  many  cases,  takes  place  where  pressure  cannot 
exert  its  influence.  Bony  matter  is  secreted  from 
the  blood,  like  the  bile  or  urine,  and  formed  into 
its  proper  consistence  by  the  action  of  the  circu- 
lating and  absorbent  vessels,  and  independently  of 
pressure,  which  cannot  be  admitted  to  be  the  prin- 
cipal cause  of  ossification.  Pressure,  after  the 
bones  have  been  formed,  may  perhaps  have  some 
effect  in  condensing  them. 

Climate  may  also  accelerate  the  process  of  ossi- 
fication. Whence,  in  hot  countries,  the  inhabi- 
tants sooner  come  to  their  height  of  stature  than 
in  the  northerly  cold  regions. 
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CHAPTER  III. 

GENERAL  OBSERVATIONS  ON  CARTILAGE. 

Cartilage  may  be  distinguished  from  other 
animal  substances,  by  its  grey  pearly  or  opal-like 
colour, — by  the  remarkable  smoothness  of  its  sur- 
face,— ^by  its  elasticity, — by  its  semi-pellucidity, 
and  by  being  much  lighter  than  bone. 

The  cartilages,  when  macerated  for  some  time 
in  water,  exhibit  a fibrous  structure. 

Cartilage  forms  a considerable  share  of  those 
organs  where  it  is  necessary  to  combine  flexibility 
with  a certain  degree  of  firmness,  in  order  that 
the  part  may  always  preserve  a certain  form. 

Cartilages  are  covered  by  a membrane  called 
Perichondrium,  which  is  somewhat  similar  in  its 
office  to  the  periosteum  *,  serving  to  conduct  the 
small  vessels  which  enter  into  the  substance  of  the 
cartilages. 
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Chemical  Analysis  of  Cartilage. 

As  no  experiments  seem  to  have  been  perform- 
ed upon  human  cartilages,  I requested  Mr  John 
Davy  to  examine  it. 

“ In  compliance  with  your  request,  I have  made 
a few  experiments  on  human  cartilage ; the  follow- 
ing results  of  which,  are  such  as  might  have  been 
expected,  and  are  agreeable  to  the  conclusion  ge- 
nerally drawn  from  Mr  Hatchett’s  interesting 
researches,  that  cartilage  is  principally  condensed 
albumen. 

“ That  which  I have  examined,  and  which 
anatomists  call  abducent  cartilage,  was  apparently 
free  from  bone,  and  quite  pure. 

“ A quantity  of  it  w'as  boiled  in  water  in  a glass 
vessel  for  about  an  hour.  The  water  was  thus 
rendered  cloudy  in  a slight  degree.  Infusion  of 
nut-galls  added  to  it  produced  a small  precipitate  ; 
solution  of  corrosive  sublimate  had  a similar  ef- 
fect *,  but  acetite  of  lead  occasioned  a much  more 
copious  one.  The  cartilage  was  washed  w’ith  fresh 
cold  water,  and  again  boiled  for  about  three  hours. 
The  precipitate  now  produced  by  infusion  of  nut- 
galls  and  corrosive  sublimate  in  the  water,  was 
considerably  less  than  in  the  first  instance  ; and 
the  effect  of  the  acetite  of  lead  w'as  still  more  di- 
minished. 

“ The  cold  sulphuric  and  muriatic  acids  acted 
on  it  very  slotvly ; the  former,  after  twenty-four 
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hours,  had  acquired  from  a small  portion  of  car- 
tilage that  it  had  dissolved,  a reddish-brown  co- 
lour ; and  the  latter,  though  most  of  the  cartilage 
had  disappeared,  yet  remained  colourless.  The 
nitric  acid  acted  readily  on  it,  and  formed  a yel- 
low solution. 

“ Both  the  concentrated  sulphuric  and  muriatic 
acid  quickly  dissolved  it,  when  assisted  by  a gentle 
heat.  The  sulphuric  solution  was  of  a dark  red- 
dish-brown, and  the  muriatic  was  of  a light  red- 
dish purple. 

“ A strong  solution  of  potash  also  easily  dissol- 
ved it. 

“100  grains  of  it  were  slowly,  but  completely 
dried.  In  this  state  it  had  the  appearance  of  horn, 
being  brittle,  and  semitransparent.  The  loss  it 
sustained  was  equal  to  55  grains. 

“ The  dried  cartilage  was  heated  to  redness  in 
a platina  crucible : it  swelled  up  very  much,  seem- 
ed to  fuse,  inflamed,  and  left  a bulky  charcoal. 
This  charcoal  incinerated,  afforded  about  ^ grain 
of  earthy  matter,  which,  as  it  dissolved  in  nitric 
acid,  and  was  again  precipitated  by  ammonia,  ap- 
peared to  be  phosphate  of  lime. 

“ Hence,  it  may  be  concluded  that  100  parts 
of  human  cartilage  consist  of  about 
44.5  Albumen. 

55.0  W ater. 

.5  Phosphate  of  Lime. 
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“ The  effects  of  the  acetite  of  lead  and  the  infu- 
sion of  nut-galls,  as  they  were  greatly  diminished 
on  the  water  in  which  the  cartilage  was  a second 
time  boiled,  may  be  fairly  attributed  to  a little 
adhering  extraneous  animal  matter,  or  to  the  pe- 
richondrium itself,  and  not  to  the  cartilage.” 

Bloodvessels  of  Cartilage. 

The  bloodvessels  of  cartilage  are  extremely 
small,  and  do  not  give  passage  to  red  blood,  or  the- 
powder  of  vermilion. 

Lymphatic  vessels  of  Cartilage. 

The  absorbent  vessels  of  cartilage  cannot  be  de- 
monstrated ; but  their  existence  is  sufficiently  ob- 
vious, as  cartilages  are  absorbed  during  the  process 
of  ossification,  and  from  the  effects  of  many  dis- 
eases. 

Nerves  of  Cartilage. 

The  cartilages  in  their  healthy  state  do  not  pos- 
sess much  sensibility,  and  nerves  cannot  be  de- 
monstrated in  them. 

The  cartilages  when  -destroyed  are  not  regene- 
rated. 

The  Cartilages  have  been  divided  by  anatomists 
into  two  great  classes,  viz.  into  those  which  are 
permanent j and  those  which  are  temporary  only. 
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The  permanent  cartilages  are  the  Articular,  In- 
terarticular,  and  Intervertebral,  those  of  the  Ex- 
ternal Ear,  of  the  Nose,  Eyelids,  Larynx,  and 
Windpii>e. 

Of  the  Articular,  or  Ohducent  Cartilages. 

Those  cartilages  which  cover  the  extremities  of 
the  bones,  and  form  the  articulating  surfaces,  have 
been  named  articulatbig,  or  ohducent  cartilages. 

They  are  remarkably  smooth  on  the  surface, 
lubricated  by  synovia,  and  of  unequal  thickness, 
being  thickest  towards  the  centre. 

The  fibres  of  this  kind  of  cartilage  are  remark- 
ably small,  and  can  be  seen  only  after  maceration 
for  six  or  eight  weeks  in  water ; they  then  may  be 
observed  to  be  united  at  right  angles  in  respect  to 
the  bone  to  which  they  are  connected. 

These  cartilages  being  remarkably  elastic,  tend 
to  avert  the  bad  effects  of  concussion. 

Of  the  Inter  articular  Cartilages. 

The  term  hiterartkular  caHilage  is  descriptive 
of  the  situation  of  these  cartiias'es,  some  of  which 
are  moveable,  but  others  arc  immoveable. 

The  interarticular  cartilages  are  harder  than 
the  former,  and  are  thinner  in  the  centre  than  to- 
wards their  circumferenc-e. 

The  interarticular  cartilages  tend  to  increase 
the  surfaces  of  application  of  the  articulating  sur- 
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faces ; they  form  a variable  socket,  the  lines  of 
which  assume  a different  curvature  in  different 
inclinations  of  the  bones ; they  adapt  the  surfaces 
of  articulation  to  each  other  more  accurately,  and 
thereby  add  to  the  security  of  the  joint,  and  also 
to  the  sphere  of  its  action,  of  which  the  articu- 
lation of  the  under  jaw  affords  a well  marked 
example. 


Of  the  Connecting  Cartilages. 

Contiguous  bones,  as  the  ossa  innominata  and 
sacrum,  the  ossa  pubis,  the  sternum,  ribs  and  ver- 
tebrae, are  united  by  cartilages. 

The  Intervertebral  Cartilages  are  of  a very 
peculiar  kind  ; being  composed  of  an  inter- 
mixture of  cartilage  and  ligament,  they  partake 
of  the  properties  of  both  ; thus  the  very  oppo- 
site properties,  elasticity,  flexibility  and  firmness, 
are  combined*. 

In  the  centre  of  these  intervertebral  cartilages, 
there  is  a glutinous  substance,  which  is  the  centre 
of  motion. 

These  cartilages  impart  a great  degree  of  elas- 
ticity to  the  spine,  and  have  a very  great  effect  in 
facilitating  its  movements  ; for  the  bones  work  up- 
on the  intermediate  cartilages. 

These  cartilages  are  very  compressible  ; and 
hence  a tall  young  man  loses  sensibly  of  his 

* For  a more  particular  account  of  these,  see  article  Sptnf. 
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height  during  the  day,  which  he  regains  when  in 
bed,  upon  the  pressure  of  the  superincumbent 
parts  being  removed. 

On  the  same  principle  the  stoop  of  old  age  may 
be  explained.  On  account  of  weakness  of  the 
muscles  of  the  back,  old  people  bend  forwards, 
by  which  the  fore-parts  of  the  intervertebral  car- 
tilages, which  are  much  compressed,  become  on 
account  of  that  pressure  much  thinner. 

The  cartilages  connecting  the  ribs  to  the  breast- 
bone may  be  enumerated  among  this  class  of  car- 
tilages. 

These  cartilages  may  be  resolved,  by  long  ma- 
ceration, into  layers,  of  an  oval  figure,  which  are 
conjoined  by  a number  of  cross  layers. 

The  cartilages  which  unite  the  ribs  to  the  breast- 
bone, are  powerful  agents  in  expiration  ; being 
twisted  during  the  elevation  of  the  ribs,  their  elas- 
tic re-action  tends  to  pull  down  the  ribs. 

Of  the  substance,  like  Cartilage,  in  'which  Bone  is 
formed. 

This  substance,  within  which  bone  is  formed, 
is  composed  of  transverse  and  longitudinal  fibres. 
These  cartilages  are  of  essential  use : thus  the  body 
of  the  foetus  is  more  readily  adapted  to  the  form 
of  the  uterus  of  the  mother  ; thus  the  sockets  of 
the  bones,  which  are  cartilaginous,  increase  in  pro- 
portion as  the  heads  of  the  included  bones,  as  in  the 
hip-joint : hence  there  is  less  risk  of  dislocation. 
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In  the  skeleton  of  a child  there  are  also  carti- 
lages between  the  bodies  of  the  bones  and  their 
epiphyses,  and  which  generally  disappear  about 
the  period  of  puberty. 


Vid.  Haase,  De  Fabrica  Cartilaginum  ; and  Dr  W.  Hut<- 
TER  on  the  Structure  of  Cartilages,  Lond.  Phil,  Trans. 


CHAPTER  IV. 

GENERAL  OBSEUVATIONS  ON  LIGATVIENTS. 

TP  HE  LIGAMENTS  are  compact,  strong  and  flexible 
membranes,  and  possess  but  a small  share  of  elas- 
ticity. 

The  ligaments  are  composed  of  two  layers : 
the  outer  layer  is  considerably  thicker  than  the 
inner,  upon  Mdiich  the  smaller  ramifications  of  the 
arteries  are  distributed,  which  form  a part  of  the 
synovia  of  the  joint. 

The  ligaments  are  of  a fibrous  structure ; in 
some  cases,  these  are  disposed  in  a parallel  man- 
ner with  respect  to  each  other  ; but  in  others, 
they  interlace  each  other. 
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The  ligaments  externally  are  rough,  but  inter- 
nally smooth,  and  lubricated  by  synovia. 

The  ligaments  are  largely  supplied  with  blood- 
vessels and  nerves,  which  may  be  traced  into  their 
substance 

There  are  different  kinds  of  ligaments,  which, 
on  account  of  their  shape  or  situation,  have  been 
an*anged  into  six  classes. 

The  jirM  class  comprehends  the  capsular  liga- 
ments. 

These  ligaments  serve  for  retaining  the  articular 
surfaces  of  the  bones  in  contact,  to  which  the  ten* 
dons  and  muscles  crossing  the  joints,  (especially 
when  in  a state  of  contraction,  and  when  there  is 
the  greatest  risk  of  the  bones  being  displaced), 
essentially  contribute. 

The  capsular  ligaments  are  connected  to  the 
necks  of  the  bones,  or  to  that  part  where  the 
bodies  of  the  bones  are  joined  with  their  epi- 
physes, and  which,  forming  capsules  including 
the  joints,  have  been  thence  called  capsular  liga- 
ments. 

The  capsular  ligaments  are  not  of  an  uniform 
extent  nor  of  equal  thickness. 

The  extent  of  the  capsular  ligament  is  propor- 
tioned to  the  degree  of  motion  performed  : thus, 
at  the  shoulder-joint,  the  capsular  ligament  is 
much  longer  than  at  the  hip-joint,  where  the 
motions  are  much  more  limited. 

^ Vid.  Moffiso  on  the  Nervous  System,  p.  66, 
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The  capsular  ligaments  are  strengthened  by 
tendons,  with  which  they  are  in  many  cases  in- 
timately interwoven. 

The  capsular  ligaments  are  thinner  under  the 
muscles  which  cross  them,  than  elsewhere, — a 
sufficient  proof  that  the  joint  derives  security  from 
the  muscles  which  pass  over  it.  Besides,  there 
are  irregular  ligamentous  bands  dispersed  over  the 
capsular  ligaments,  which  add  considerably  to 
their  strength. 

But  where  the  movements  of  the  joints  are  more 
limited  ; where  flexion  and  extension  only  are 
performed,  the  capsular  ligament  is  strengthened 
at  its  sides  by  the  addition  of  ligamentous  bands, 
which  have  been  commonly  called  Lateral  Liga- 
ments, and  these  are  firmly  interwoven  with  the 
periosteum. 

These  lateral  ligaments  moderate  and  in  some 
measure  regulate  the  movements  of  the  joints. 

The  second  class  includes  those  ligaments  which 
U7iite  the  bones,  which  do  not  move  upon  each 
other ; as  the  os  sacrum,  and  os  innominatum. 

The  third  class  includes  those  ligaments  which 
supply  the  place  of  tendons,  and  these  possess  a great- 
er share  of  elasticity  than  the  other  ligaments,  and 
therefore  save  muscular  power ; such  are  the  liga- 
ments between  the  spinous  processes  of  the  ver- 
tebrae. 

The  fourth  class  comprehends  such  ligaments  as 
supply  the  place  of  bones  ; as  the  ligaments  which 
fill  up  the  foramina  obturatoria. 
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Under  the  same  class,  the  ligaments  called  In- 
terosseous, between  the  tibia  and  fibula,  and  the 
radius  and  ulna,  which  serve  to  unite  the  above 
bones,  and  to  give  origin  to  muscles,  may  perhaps 
be  included. 

Th^Jifth  class  comprehends  such  ligaments  as 
form  a socket^  in  which  a moveable  bone  is  lodged ; 
as  the  astragalus,  which  is  lodged  within  the  liga- 
ment stretched  between  the  os  calcis  and  os  sca- 
phoides. 

The  sixth  class  includes  those  ligaments  which 
are  situated  within  the  joints,  for  the  sake  of  addi- 
tional security,  and  moderating  and  regulating  the 
movements  of  the  joints ; as  the  round  ligament 
of  the  hip-joint,  and  the  crucial  ligaments  of  the 
knee-joint. 

The  reflections  of  the  periosteum  and^  pleura, 
have  been  described  as  forming,  within  the  thorax 
and  abdomen,  ligaments  for  retaining  the  liver, 
spleen,  uterus,  and  bladder  of  urine,  in  their  proper 
situation  ; and  these  constitute,  according  to  some 
authors,  a distinct  class  of  ligaments. 

Vid.  Weitbrecht,  Syndesmologia,  sive  Historia  Liga- 
inentorum  Corporis  Humani,  4to ; and  Caldani’s  very  beau- 
tiful Figures  of  the  Ligaments.  Monro  on  the  Structure  of 
Ligaments,  in  his  Treatise  on  the  Bursae  Mucosa?. 
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CHAPTER  V. 

GENERAL  OBSERVATIONS  ON  THE  SYNOVIA. 

^ HE  joints  are  lubricated  by  a quantity  of  a fluid 
called  Synovia. 

This  fluid  is,  in  most  cases,  as  transparent  as 
fresh  made  olive  oil,  but  in  others,  it  has  a yellow 
hue,  like  olive  oil  which  has  been  kept  for  some 
time. 

The  synovia  is  somewhat  like  the  white  of  egg 
in  consistence,  and,  like  it,  when  agitated,  froths. 

My  Father,  in  his  treatise  upon  the  Bursae  Mu- 
cosae, has  made  the  following  observations  upon 
the  synovia  : 

“ Immediately  after  an  ox  w'as  killed,  I opened 
the  joints  and  large  bursae  of  the  legs,  and  collect- 
ed the  liquors  they  contained. 

“ These  were  similar  to  each  other  in  colour, 
smell,  taste,  consistence  and  weight,  and  gave  the 
same  degree  of  slipperiness  when  rubbed  between 
the  thumb  and  finger. 

“ When  mixed  with  oil  of  vitriol,  diluted  with 
double  its  weight  of  w^ater,  both  liquors  became 
demi-opaque,  but  were  not  coagulated. 
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When  two  parts  of  these  liquors  were  mixed 
with  three  parts  of  rectified  spirit  of  wine,  a por- 
tion, weighing  nearly  one-eighth  part  of  the  whole, 
was  coagulated. 

“ When  these  liquors  were  brought  to  a boiling 
heat,  they  became  less  pellucid,  and  more  viscid  ; 
but  the  quantity  of  matter  which  clotted,  was  very 
inconsiderable. 

“ When  evaporated  to  dryness,  they  produced  a 
tough  crust,  which  weighed  a small  part  only  of 
the  whole,  and  burnt  in  the  flame  of  a candle, 
nearly  as  a thin  slice  of  horn  does.” 

The  only  other  chemical  experiments  which 
have  been  made  upon  this  fluid,  are  those  of  Mr 
Marqueron*. 

In  these  circumstances,  I requested  Mr  John 
Davy  to  examine  the  synovia  of  the  ox ; with 
which  request  he  readily  complied,  and  has  en- 
abled me  to  add  the  following  statement ; 

“ The  synovia  you  had  the  goodness  to  give  me, 
resembles  in  physical  properties  the  white  of  an 
egg,  more  than  any  other  animal  fluid  I am  ac- 
quainted with.  It  is  very  viscid,  and  at  the  same 
time  remarkably  soft,  smooth,  and  slippery  to  the 
touch  ; so  that  it  is  admirably  adapted  for  the  of- 
fice which  it  has  to  perform,  of  lubricating  the 
joints.  It  has  a slight  taste  of  common  salt,  and  a 
just  perceptible  smell.  It  froths  when  carelessly 


* Annales  de  Chiniie,  tom,  14. 
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agitated,  but  does  not  when  care  is  taken  to  pre- 
vent air  being  entangled  by  its  parts. 

“ Its  chemical  properties  are  not  so  similar  to 
those  of  the  white  of  an  egg  as  its  physical  ones. 
It  readily  mixes  with  water.  Heat  renders  it  tur- 
bid, and  occasions  the  coagulation  of  a small  pro- 
portion of  albumen.  Diluted  acids  render  it  cloudy 
in  a slight  degree ; but  their  effect  is  not  equal  to 
that  of  a boiling  temperature.  The  latter  not 
only  produces  an  evident  coagulation,  but  like- 
wise 'destroys  the  peculiar  viscidity  of  the  fluid, 
W’hich  the  acids  do  not  affect.  The  sulphuric, 
muriatic  and  nitric  acids,  in  their  concentrated 
state,  first  occasion  a slight  coagulation,  and  in 
a short  time  a perfect  solution  of  the  synovia, 
and  a destruction  of  its  viscidity.  The  sulphuric 
solution  was  of  a light  brownish  yellow  ; the  ni- 
tric of  a light  wine  yellow  ; and  the  muriatic  so- 
lution was  colourless.  Ammonia  and  potash  ap- 
peared to  have  little  effect  on  it.  Corrosive  sub- 
limate, infusion  of  nut-galls,  and  acetite  of  lead, 
each  produced  a precipitate,  and  deprived  the  sy- 
novia of  its  viscidity.  The  precipitate  by  acetite 
of  lead  apparently  exceeded  in  quantity  that  by 
corrosive  sublimate,  but  was  less  than  that  which 
infusion  of  nut-galls  afforded. 

“ From  these  results,  synovia  seems  to  contain 
albumen,  gelatin  and  mucilage  ; and  it  also  con- 
tains common  salt,  a small  proportion  of  free  al- 
kali, and  slight  traces  of  phosphat  of  lime. 
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“ I have  endeavoured  to  ascertain  the  propor- 
tions of  its  constituent  parts  •,  but  I have  not  been 
so  successful  as  I could  have  wished,  on  account 
of  the  small  quantity  operated  upon. 

“ 800  grains  of  it  were  immersed  in  boiling  wa- 
ter, in  a suitable  glass  vessel,  for  about  ten  mi- 
nutes. The  coagulum  thus  formed  was  sepa- 
rated, and  dried  till  very  brittle.  It  weighed 
1.4  grain. 

“ The  fluid,  after  the  removal  of  the  coagulated 
albumen,  was  almost  transparent.  When  nearly 
evaporated  to  dryness,  the  little  remaining  fluid 
did  not  gelatinize  on  cooling.  The  dry  residual 
matter  weighed  3.5  grains. 

“ This  residue  and  the  albumen  were  heated  to 
redness  in  a platina  crucible.  The  charcoal  pro- 
duced was  digested  in  water.  The  solution  thus 
form.ed  was  evaporated  to  dryness,  and  small  cu- 
bic crystals  of  common  salt  were  obtained,  that 
weighed  ^’-^h  of  a grain.  As  they  shewed  no 
tendency  to  deliquesce,  though  they  rendered 
turmeric  paper  brown,  it  may  be  concluded  that 
the  quantity  of  alkali  present  was  very  small. 

“ The  coal,  after  the  separation  of  the  common 
salt,  was  digested  in  dilute  nitric  acid.  Ammonia 
afterwards  added,  occasioned  a slight  cloudiness, 
indicating  a very  minute  proportion  only  of  phos- 
phate of  lime. 

VOL.  I. 
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“ From  the  results  of  these  experiments,  iOCt 
parts  of  synovia  seem  to  contain — 

98.3  water. 

.93  gelatine  and  mucilage. 

.53  albumen. 

.23  common  salt. 

— traces  of  fixed  alkali  and  phos- 
phate of  lime. 


100.00 


Of  the  Source  of  the  Synoviti. 

It  was  formerly  supposed,  that  there  were  small 
glands,  which  were  lodged  and  protected  by  thfe 
masses  of  fat  within  the  joints,  from  which  this 
liquor  was  derived  * ; but  my  Father  has  observed  : 
“ I have  not  been  able  to  discover  the  smallest  ves- 
tige of  any  knotty,  granulous,  or  glandular  body 
lodged  within  these  fatty  masses,  in  the  joints  of 
man  or  other  animals. 

“ Nay,  although  we  observe  so  many  bloodves- 
sels dispersed  upon  the  membranes  of  these  fatty  bo- 
dies, and  upon  the  fimbrise,  and  though  we  cannot 
doubt  these  fimbriae  consist  of  ducts  which  contain 

• Vid.  Havers,  Ost.  Nov.  Morgagni,  Advers.  1 1.  Wixs- 
tow,  Exp.  ann.  1732.  Weitbrecht,  Syndesmologia.  Hallbr, 
Elem.  Phys.  vol.  ii.  Plenck,  Primae  Lin.  1775.  Haase,  de 
¥nguine  Articular!.  Sabatier,  Tr.  d’Anat.  1780,  tom.  i.  p.  p. 
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'r  lubricating  liquor,  and  though  in  fact,  when  we 
press  upon  them,  we  are  sensible  that  it  issues  front 
them  ; yet  their  cavities  and  orifices  are  so  minute, 
that  I have  not  yet  been  able  to  get  a distinct  view 
of  them,  though  I employed  magnifying  glasses. 

“ These  fimbriae  seem,  therefore,  to  be  ducts, 
l<ke  to  those  of  the  urethraj  which  prepare  a mu- 
cilaginous liquor,  without  the  assistance  of  any 
knotty  or  glandular  organ  ; while  by  the  pressure 
^hich  the  motion  of  the  joints  or  tendons  makes 
upon  their  sides,  they  throw  out  their  liquor  in 
greatest  quantity  when  it  is  most  needed.  Perhaps 
the  secretion,  as  well  as  the  excretion  of  the  liquor, 
is  promoted,  as  in  the  salivary  glands,  by  motion  ; 
and  as  the  extremities  of  these  fringes  hang  loose 
into  the  cavity  of  the  joint,  their  liquor  cannot  be 
pressed  back  into  them  by  the  motion  of  the 
joint 

Upon  the  whole,  the  synovia  seems  to  be  fur- 
nished by  invisible  exhalant  arteries, — by  the 
ducts  of  the  fimbriae, — and  by  oil  exuding  from 
the  adipose  follicles,  by  passages  not  yet  discover- 
ed. We  may  suppose  these  passages  to  be  very 
minute,  not  only  because  they  are  not  to  be  seen  by 
the  microscope,  but  because  the  oily  matter  is  so 
well  incorporated  with  the  mucilaginous,  as  not  to 
be  distinguishable  even  with  the  microscope,  in 
the  form  of  globules; 

F 2 

* Vid.  Treatise  on  tlie  Bursse  Mucosse>  p.  S9j  30, 
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CHAPTER  VI. 

GENERAL  OBSERVATIONS  ON  THE  MUSCLES  AND 
TENDONS. 

i.  HE  Flesh,  or  Muscles,  constitute  a large  share 
of  the  bulk  of  the  bodies  of  animals. 

The  muscles  are  subservient  to  various  and  very 
important  ofBces  in  the  animal  economy ; they  are 
the  instruments  of  locomotion,  of  speech,  chew- 
ing, sucking,  swallowing,  singing,  circulation,  and 
respiration  ; and  by  the  same  means,  the  contents 
of  the  alimentary  canal,  and  of  the  different  ex- 
cretory ducts  of  the  glands,  are  promoted  and  dis- 
charged. 

The  muscles  are  composed  of  moist,  soft,  flex- 
ible, semipellucid  fibres,  of  different  sizes,  pos- 
sessing a small  share  of  elasticity,  which  in  the 
class  mammalia  are  of  a red  colour,  and  which  are 
disposed  in  a pandlel  manner  with  respect  to  each 
other  ; and  each  of  these  muscular  fibres  is  in- 
volved and  connected  by  a cellular  membrane,  in 
which  albumen,  jelly  and  fat  are  lodged,  which 
are  in  greater  or  less  quantity,  according  as  the 
animal  is  fat  or  lean. 

The  size  of  the  muscular  fibre  is  not  propor- 
tioned to  the  bulk  of  the  animal  : it  varies  also  in 
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the  different  muscles  of  the  same  animal,  and 
bears  a ratio  to  the  strength  of  the  muscle  ; for 
the  muscles  are  invigorated,  become  larger  by  use, 
and  acquire  greater  force  and  energy  ; hence  the 
difference  in  the  size  of  the  muscles  of  the  Hercules 
Farnese,  Antinous,  and  Venus  de  Medicis.  This 
truth  is  also  strongly  exemplified,  by  comparing 
the  same  muscles  in  wild  and  domestic  birds.  The 
former  are  hard,  red  coloured,  fibrous,  tough,  and 
strong  smelling  ; the  latter  are  soft,  white,  and 
delicate.  The  form  of  the  different  muscles  is 
very  various ; being  modified  and  adapted  to  their 
particular  office,  as  it  is  a law  in  the  animal  eco- 
nomy, that  a muscle  always  contracts  towards  its 
centre. 

The  larger  fibres  of  the  m.uscles  may  be  subdi- 
vided into  smaller  fibres.  Leew^^enhoek,  whose 
microscopical  observations  were  so  celebrated,  sup- 
posed he  had  discovered  the  ultimate  division  of  a 
muscle,  and  calculates,  that  in  the  fibres  of  some 
muscles  there  are  3200  filaments.  The  ultimate 
filaments  have  been  said  to  be  solid*,  hollow f,  or 
vesicular  J.  To  me,  the  smaller  fibres  seem  to  be 
perfectly  similar  to  the  larger. 

F 3 

* Gottsched.  Boerhaave. 

+ Borelli,  Hooke,  Stewart,  Bernouilli,  Baglivi,  As- 
TRUC,  Senac,  Quesnay. 

f Muys,  Cowper,  Kaaw  Boerhaave. 
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Bloodvessels  of  Muscles. 

The  bellies  of  muscles  of  the  class  Mammalia 
derive  their  red  colour  from  the  number  of  blood- 
vessels which  are  dispersed  through  their  whole 
substance  ; for  their  fibres,  when  steeped  in  water, 
are  found  to  be  white,  and  very  like  to  the  fibrina 
of  the  blood. 

Lymphatic  vessels  of  jMusclcs. 

Besides  bloodvessels,  the  muscles  have  large  and 
numerous  lymphatic  vessels. 

It  is  probable  that  we  have  as  yet  discovered 
only  a few  of  the  lymphatic  vessels  which  are 
proper  to  the  human  muscles ; for  the  valves  of 
these  vessels  perform  their  office  so  accurately,  as. 
to  prevent  even  a very  fine  liquor  from  passing 
from  the  larger  into  the  smaller  ramifications. 

But  in  the  skate*,  there  are  no  valves  in  the  small 
lymphatic  vessels ; and  hence  by  a successful  in- 
jection the  smaller  branches  of  the  lymphatic  ves- 
sels may  be  filled  ; and  these  vessels,  when  filled  by 
a liquor  coloured  with  vermilion,  are  so  abundant 
as  to  give  a red  tinge  to  the  part. 

Nerves  of  ]\Iuscles. 

The  bloodvessels  of  the  muscles  are  accompa- 
nied by  nerves,  which  divide  into  so  many  and  so 

Vid.  Monso  on  Fishes. 
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small  branches,  as  to  elude  the  knife  of  the  ana- 
tomist. 

The  nerves  of  the  muscles  are  not  proportioned 
to  their  size ; those  of  the  niuscles  of  voluntary 
motion  being  large  and  numerous,  whereas  those 
of  the  involuntary  muscles  are  very  small.  The 
nerves  of  the  heart  are  so  small,  as  to  lead 
Behrends  * to  deny  their  existence,  which,  for 
the  anatomist,  was  a fortunate  circumstance,  as  it 
gave  rise  to  the  publication  of  Scarpa’s  very 
beautiful  and  correct  representations  of  the  nerves 
of  the  neck  and  thorax. 

Many  muscles  receive  nerves  from  various 
sources,  and  antagonist  muscles,  in  many  in- 
stances, from  the  same  sources  f . 

Wounds,  laceration,  inflammation,  and  other 
diseases,  prove  the  great  sensibility  of  these  or- 
gans. 

The  muscles  have  been  called  by  some  authors 
the  vioving  extremities  of  the  nerves,  upon  which 
opinion  my  Father  has  published  the  following 
comment : 

1.  “ Muscular  fibres,  in  consequence  of  their 
office,  have  considerable  strength  and  toughness  j 
whereas  the  nerves,  even  when  covered  with  their 
pia  mater,  (which  those  very  authors  suppose  theni 

F 4 

* Vid.  Ludwig,  Scriptor,  Neurolog.  Minor,  vol.  in, 

t Vid.  Monro’s  Nervous  System, 
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to  lay  aside  at  their  terminations),  are  pulpy  and 
soft. 

2.  ‘‘  The  matter  which  we  know  for  certain  to 
be  medullary,  or  nervous,  does  not  appear  to  be 
endowed  noth  the  power  of  contracting  when  ir- 
ritated. 

3.  “ As  the  nerves  consist  of  threads  laid  paral- 
lel to  each  other,  and  which  do  not,  like  the  blood- 
vessels, divide  into  branches,  the  bulk  of  which 
greatly  exceeds  that  of  the  trunks  which  produce 
them,  how  are  we  to  conceive  that  a small  nerve 
can  form  a much  larger  mass  of  flesh  ? 

4.  “ If  the  muscles  were  formed  bv  the  extre- 
mities  of  the  nerves,  they  should  shrinlc  very  re- 
markably on  cutting  the  nerves,  instead  of  which, 
1 have  observed  no  sensible  alteration  in  the  ap- 
pearance of  the  muscles  of  the  thigh  and  leg  of  a 
frog,  upwards  of  a year  after  I had  cut  across  its 
spinal  marrow  or  sciatic  nerves. 

“ Muscles,  or  muscular  fibres,  seem,  therefore, 
to  be  organs  sui  generis,  not  produced  by  the 
nerves,  but  merely  influenced  by  the  energy  they 
convey 


Tendons  of  Muscles. 

The  tendons,  like  the  muscles,  are  in  structure 
fibrous,  but  their  fibres  are  white,  small,  and 
closely  united  to  each  other  ; hence  they  have  a 
shining  silvery  appearance. 

* Vid,  Nervous  System,  p.  90.  and  91. 
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In  many  of  the  tendons,  the  fibres  follow  nearly 
the  same  direction  as  the  fibres  of  the  muscles ; 
hence  tendons  have  been  stated  by  some  authors 
to  he  muscles  indurcded  by  pressure.  But  the  di- 
rection of  the  fibres  of  the  tendons  is  in  many  in- 
stances different  from  that  of  the  muscles  ; for 
there  are  many  muscles  with  rectilinear  tendons, 
and  also  tendons  with  rectilinear  fibres,  common  to 
two  muscles,  the  fibres  of  which  have  different 
degrees  of  obliquity. 

There  are  many  muscles  in  which  the  tendon 
occupies  the  middle  of  the  muscle,  and  the  fibres 
are  placed  obliquely  with  respect  to  the  tendon, 
like  the  plume  of  a pen.  Such  muscles  have 
been  named  Penniform  muscles.  There  are  other 
muscles,  in  which  the  tendons  are  situated  at  the 
sides  of  the  muscles ; these  have  been  called  Semi- 
penniform:  and  in  some  muscles  several  penniform 
muscles  are  combined,  which  have  been  named 
Compound  penniform  muscles  *. 

The  tendons  are  subservient  to  various  pur- 
poses. 

1^^,  They  serve  to  unite  the  cartilages  and 
bones  to  each  other  ; as  where  they  supply  the 
place  of  the  external  intercostal  muscles,  or  where 
they  unite  the  bones  of  the  fore-arm  or  of  the  leg 
to  each  other. 

Tendons  add  to  the  strength  of  the  capsular 
ligaments. 

Sd,  The  tendinous  aponeuroses,  as  the  fasciae  of 


* Vid.  Plate  2. 
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the  superior  and  inferior  extremities,  are  condu- 
cive to  the  symmetry  of  the  body,  and  particularly 
to  that  of  the  limbs,  and  also  to  the  defence  of  the 
muscles. 

4/A,  The  tendinous  aponeuroses  not  only  defend 
the  muscles,  but  increase  greatly  the  surfaces  from 
which  the  muscular  fibres  take  their  origin ; of 
which  there  are  many  examples  in  the  back,  and 
in  the  extremities  of  the  body,  in  the  fore-arms, 
thighs  and  legs ; and  in  some  places  there  are  two 
or  more  muscles,  the  fibres  of  which  are  different- 
ly directed,  and  subservient  to  different  purposes, 
taking  their  origin  from  the  opposite  sides  of  the 
same  tendinous  membrane. 

5/A,  There  are  rounded  tendinous  cords,  which 
serve  to  connect  muscles  to  distant  bones,  where 
there  is  not  room  for  the  bellies  of  all  the  muscles 
which  are  necessary  for  the  motions  of  the  joints  j 
and  without  such  a medium  of  attachment,  the 
joints  must  have  been  unwieldy  and  of  great  bulk, 
and  there  might  have  been  the  risk  of  the  muscles 
interfering  with  each  other,  or  of  the  muscles 
proving  injurious  to  the  neighbouring  bloodvessels 
and  nerves. 

6? A,  There  are  annular  tendinous  ligaments,  as 
at  the  wrists  and  ankles,  which  seiT'e  to  fix  down 
the  round  tendons,  and  to  strengthen  the  bursip 
within  which  the  tendons  play. 

Lastly,  Some  tendons  fix  down  other  tendons : 
thus  the  tendons  of  the  long  flexor  muscles  of  the 
lingers  and  toes  pass  through  each  other. 
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Classification  of  Muscles. 

There  have  been  two  methods  of  arranging  the 
muscles.  According  to  the  one,  muscles  are  ar- 
ranged according  to  their  uses  ; according  to  the 
other  from  their  situation.  The  latter  is  the  me- 
thod of  Albinus,  which  has  been  adopted  by  most 
of  tlie  modern  anatomists. 

Such  a method  is  perhaps  the  most  natural,  and 
most  favourable  for  teaching  dissection,  but  it 
communicates  a very  imperfect  idea  of  their  uses, 
and  of  the  mode  in  which  they  antagonize  each 
other. 

I propose  to  adopt  both  plans,  viz.  to  name  the 
muscles  as  they  present  upon  dissection,  and  then 
to  arrange  them  into  classes,  according  to  their  se- 
veral uses. 


Nomenclature  of  Muscles. 

The  muscles  of  the  human  body  have  been 
named  by  Douglas,  Albinus,  Innes,  and  other 
authors,  from  their  size* * * §,  breadth f,  and  length  J, 
form  their  being  straight  |j,  or  oblique  §,  frorn 

* Greater  and  smaller  pectoral  muscle. 

t Latissimus  dorsi.  Vast!  interni  et  extern!,  &c. 

f Longissimus  dorsi,  Longus  colli,  &c. 

^ Deltoid,  Rhomboid,  Scaleni,  Trapezii,  &c. 

II  Rectus  abdominis.  Rectus  cruris,  &c. 

§ Obliqui  abdominis,  Obliqui  capitis,  &c. 
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their  situation  or  supposed  office  j ; but  there 
are  many  objections  to  such  names. 

In  the  following  pages,  it  is  proposed  to  adopt 
such  names  as  are  descriptive  of  the  situation  of 
the  muscles  ; and  where  a muscle  has  several  ori- 
gins, it  is  necessary  to  employ  such  a name  as  de- 
scribes the  chief  origins  and  insertions  only,  in  or- 
der to  avoid  words  of  many  syllables. 

Origin  and  Insertion  of  Muscles. 

A muscle  is  said  by  anatomists  to  consist  of  a 
belly  and  two  extremities. 

The  belly  is  composed  of  a great  number  of 
fleshy  fibres ; and  to  the  extremities  of  many  of  the 
muscles,  a white  glistening  cord  or  membrane  is 
connected,  called  tendon,  or  tendinous  aponeurosis, 
by  which  many  of  the  muscles  are  fixed  to  the 
bones. 

The  extremity,  which  is  connected  to  the  most 
fixed  part,  is  named  the  head,  or  origin  of  the 
muscle  ; and  the  other  extremity,  fixed  to  the 
more  moveable  part,  the  insertioji  of  the  muscle. 

Chemical  Analysis  of  Muscles. 

This  branch  of  animal  chemistry  is  still  invol- 
ved in  obscurity,  owing  to  the  difficulty  of  sepa- 

* Glutei,  Pectoral,  Orbiculares  oculi,  &c. 
t Biceps  flexor  cubiti ; Biceps  flexor  cruris ; Attollens  aurem  ; 
Corrugator  supercilii ; Levator,  Depressor,  Abductor,  Adductor 
oculi  s Sartorius,  &q. 
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rating  the  muscular  fibres  from  the  blood,  fat,  and 
cellular  substance,  with  v/hich  they  are  very  inti- 
mately involved. 

To  Messrs  Thou VENEL,  Four.croy,  Vauquelin 
and  Hatchett,  we  are  chiefly  indebted  for  our 
knowledge  of  the  chemical  composition  of  the 
muscular  fibre. 

A muscle,  when  washed,  is  converted  into  a 
white  fibrous  substance,  which  retains  the  form 
of  the  muscle  ; this  consists  chiefly,  of  fibrin,  2 of 
albumen,  3 of  jelly,  4 of  extractive,  5 of  phosphate 
of  soda  ; and  Mr  Hatchett  discovered  in  beef, 
phosphate  of  ammonia,  and  the  phosphate  and  car- 
bonate of  lime. 

Contraction  of  Muscles. 

The  muscles  are  extremely  irritable,  and  con- 
tract when  irritated. 

A power  of  contraction  is  the  most  characteris- 
tic property  of  a muscle. 

The  whole  of  a muscle,  or  only  a part  of  it,  con- 
tracts itself  upon  the  application  of  a stimulus. 
It  acts  only  by  contractions,  and  when  the  exer- 
tion ceases,  it  relaxes  itself  considerably. 

When  a muscle  contracts,  the  belly  of  the  muscle 
becomms  hard,  rough  on  its  surface,  swells,  its 
smaller  fibres  assume  a waved  or  zig-xag  appear- 
ance, and  its  extremities  approach  each  other,  and 
the  muscle,  in  consequence  of  this  action,  draws 
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the  least  moveable  towards  the  more  fixed  part, 
to  which  its  extremity  is  connected. 

When  a hollow  muscle  contracts,  it  diminishes 
its  cavity  in  all  directions. 

The  muscular  fibre  varies  its  operation  accord- 
ing to  the  purpose  to  be  served  ; for  instance, 
w'hen  a muscular  fibre  is  punctured,  it  vibrates, 
which  is  the  fittest  means  of  throwing  off  the  of- 
fending cause  ; the  alimentary  canal,  acted  on 
gently  by  the  food,  performs  a very  complex  peri- 
staltic motion  and  anti-peristaltic  motion  ; the  ab- 
dominal muscles  act  slowly  and  steadily  in  ex- 
pelling the  contents  of  the  rectum,  but  suddenly 
and  convulsively  in  vomiting  ; the  bladder  of  urine, 
from  which  there  is  a small  outlet  only,  performs 
a slow  and  uniform  contraction  in  discharging  its 
contents;  whilst  the  heart  contracts  with  a jerk, 
and  is  drawn  towards  the  more  fixed  point. 

A permanent  and  unusual  degree  of  contraction 
in  a muscle  is  called  spasm  ; and  when  the  contrac  - 
tions are  quickly  repeated,  it  is  called  convulsion. 

Muscles,  Voluntary,  Involuntary,  J\Iived. 

There  are  some  muscles  which  are  under  the 
direct  influence  of  the  will;  these  have  been  called 
v'oluntarij  muscles. 

Such  are  th'e  muscles  of  locomotion. 

But  there  are  other  muscles,  over  which  the 
will  has  no  dominion  j these,  therefore,  have  been 
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called  inmhmtary "muscles : we  neither  possess  the 
power  of  throwing  those  muscles  into  action,  nor 
Can  we  prevent  them  from  acting. 

The  heart,  arteries,  and  intestines,  afford  ex- 
amples of  this  description  ; and  it  is  remarkable, 
that  such  muscles  are  not  fatigued  by  continued 
action. 

It  may  not  be  improper  to  add,  that  some  of  the 
muscles  tvhich  are  not  in  man  obedient  to  the  will, 
are  so  in  animals;  thus,  in  ruminating  animals, 
the  stomach  is  a voluntary  muscle  ; and  farther, 
even  in  the  human  body,  those  muscles  which  are 
involuntary  are,  irt  consequence  of  violent  passions 
of  the  mind,  sometimes  excited,  as  palpitation  of 
the  heart,  by  anger  or  fear. 

The  nerves  which  lead  to  the  voluntary  muscles 
are  much  larger  than  those  proper  to  the  mvolim- 
tary  muscles  ; yet  the  irritability  of  the  latter  class 
is  more  durable,  and  more  readily  excited  than 
that  of  the  former  class.  The  irritability,  there- 
fore, of  a muscle,  is  by  no  means  proportioned  to 
the  size  of  the  nerves. 

There  is  a third,  and  intermediate  class  of 
muscles,  which  has  been  named  mired,  as  we  can 
at  pleasure  increase  or  modify  their  action,  but  can- 
not stop  it  altogether,  or  for  a great  length  of  time. 

The  diaphragm,  and  muscles  of  respiration,  are 
included  in  this  class. 

Of  the  action  of  this  third  class  of  muscles  we 
are  not  sensible,  unless  the  attention  of  the  mind 
be  directed  to  it.  When  such  muscles  act  in  an 
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unnatural  manner,  or  when  their  action  is  impeded, 
then  we  suffer  very  great  distress. 

Under  this  class  the  sphincter  muscles  may  per- 
haps be  included  : they  are  not  constantly,  but  only 
occasionally  under  the  dominion  of  the  will. 

The  degree  of  contraction  of  muscles  is  very 
various : it  has  generally  been  said  that  muscles 
contract  one  third  only  of  their  length  ; but  many 
muscles,  as  those  of  the  bladder  of  urine  and  the 
sphincter  of  the  mouth,  are  capable  of  contracting 
tzco-thirds,  if  not  more. 

Does  a muscle  increase  in  its  density  when  it 
contracts,  as  was  formerly  supposed  ? 

Dr  Blank’s  experiment  on  the  tail  of  the  eel 
seems  to  determine  this  question  in  the  negative^. 

*■  “ I took  a glass  flask,  into  which  one  half  of  a living 
” eel  was  introduced.  The  mouth  was  immediately  aftenvards 
“ fused  by  a blow-pipe,  and  drawn  into  a tube  like  the  stem 
“ of  a thermometer.  The  flask  and  tube  were  then  filled  with 
“ water,  in  order  to  see  whether  the  motion  of  the  animal  would 
“ make  the  fluid  rise  or  full.  It  had  neither  the  one  effect  nor 
“ tlte  other,  though  there  were  at  times  strong  convulsions ; and 
“ if  the  muscles  had  at  any  time  occupied  either  more  space  or 
“ less  than  at  another,  a sensible  fluctuation  would  have  been 
“ produced,  especially  when  the  column  of  fluid  was  rendered 
“ very  fine,  by  the  introductio.n  of  'a  steel-wire  to  irritate  the 
“ parts.  That  part  of  the  eel  from  the , anus  to  tlie  tail  was 
“ made  use  of  for  this  experiment,  as  the  other  division,  con- 
“ taining  the  organs  of  respiration  and  the  air-bladder,  might 
“ have  occasioned  a fallacy,  from  the  expemsien  or  condensation 
of  an  elastic  fluid,  by  accidental  i hanges  of  temperature  or 
“ compression.  This  was  repeated  three  times,  with  tlie  same 
result.  In  one  of  tlie  tiials,  the  above-mentioned  portion  of 
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There  arc  immense  numbers  of  stimuli  which 
produce  the  contraction  of  muscles,  of  which  the 
nervous  energj  is  certainly  the  chief. 

The  integrity  of  the  nerve  and  artery  leading  to  a 
muscle  is  essential  to  its  action;  for  a ligature  thrown 
around  that  nerve,  or  the  dividing  it,  renders  the 
muscle  paralytic,  or  incapable  of  action  ; and  fur- 
ther, the  cause  of  this  palsy  is  generally  resident 
in  the  brain  and  spinal  marrow,  from  whence  the 
nerve  originates,  and  not  in  the  part  affected. 

Relaxation  of  Muscles. 

Until  the  causes  of  contraction  are  fully  under- 
stood, those  which  induce  relaxation  of  the  muscles 
must  be  obscure. 

Contraction  and  relaxation  take  place  regularly, 
and  constantly  and  alternately  in  the  heart,  as  the 
circulation  could  not  otherwise  have  been  proper- 
ly carried  on  ; and  even  after  the  heart  is  sepa- 
rated from  the  body,  when  its  most  common  and 
principal  stimulus  the  blood  is  wanting. 

During  respiration,  contraction  and  relaxation 
alternately  take  place,  but  less  regularly,  for  a 
great  number  of  useful  purposes. 

The  muscles  which  are  commonly  called  volun- 
tary, as  those  of  the  limbs,  may  remain  in  the  state 

VOL.  I.  G 

two  eels  was  introduced ; and  though  they  were  at  times  both 
in  convulsions  at  once,  not  the  least  motion  of  the  fluid  in  the 
tube  could  be  perceived/'— Lecture  on  Muscular  Mo^ 
iion,  p.  13. 
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of  relaxation  for  a number  of  hours  •,  and  a sphinc- 
ter muscle,  such  as  the  sphincter  ani,  may  conti- 
nue for  the  same  number  of  hours  in  a state  of 
contraction  ; and  hence  the  voluntary  muscles  or 
the  sphincter  muscles  cannot  be  said  to  be  in  an  al- 
ternate state  of  contraction  and  relaxation,  as  we 
possess  the  power  of  throwing  our  muscles  into 
that  state  which  is  most  conducive  to  our  safety 
and  convenience. 

The  heart  and  the  intercostal  muscles  are  per- 
haps more  completely  relaxed  than  the  voluntary 
muscles,  in  order  that  the  blood  and  the  air  may 
enter  the  heart  and  lungs  more  freely. 

The  relaxation  of  the  voluntary  muscles  is  less 
complete,  or  in  a sort  of  middle  state,  such  as 
makes  them  ready  for  a greater  degree  of  either 
state,  without  requiring  such  an  exertion  as  ex- 
hausts the  nervous  energy. 

A moderate  degree  of  contraction  is  constantly 
taking  place  in  all  our  muscles,  as  is  evident  in 
those  of  the  face  in  the  case  of  hemiplegia,  the 
diseased  side  being  evidently  much  more  relaxed 
than  the  sound. 

Observations  on  the  Collocation  of  Muscles. 

Galen,  in  his  treatise  De  Usu  Partium,  has  de- 
scribed the  several  qualifications  of  each  particular 
muscle,  its  position,  figure,  just  magnitude,  its 
fulcrum,  its  point  of  action,  and  its  collocadoa 
with  respect  to  its  two  ends. 
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The  movements  of  the  body  are  regulated  by 
the  form  of  the  bones,  the  disposition  of  the  ar- 
ticular surfaces,  the  manner  in  which  the  muscles 
are  fixed  to  the  bones,  and  the  direction  of  the 
muscular  fibres. 

1 St,  There  is  an  exact  relation  between  the  joint 
and  the  muscles  which  move  it. 

Thus,  at  the  elbow  and  knee  joints,  there  are 
muscles  capable  of  performing  flexion  and  exten- 
sion only  ; but  at  the  shoulder  and  hip  joints, 
muscles  are  superadded,  for  performing  the  rota- 
tory movements  of  which  these  joints  admit. 

2d,  Muscles  act  ojily  by  a contractile  power  ; the 
contraction  is  succeeded  by  relaxation^  by  which  the 
muscle  returns  to  its  former  state. 

Such  being  the  nature  of  the  muscles,  it  fol- 
lows, that  motion  can  be  produced  only  by  the 
agency  of  antagonist  muscles,  of  flexor  and  exten- 
sor muscles  ; and  where  balancing  of  the  body  is 
required,  the  flexions  and  extensions  are  accom- 
modated to  the  centre  of  gravity,  or  %'ice  versa. 

Such  a disposition  of  the  muscles  is  also  condu- 
cive to  the  aspect  and  symmetry  of  the  body  ; 
thus  the  mouth,  for  instance,  is  kept  in  the  middle 
of  the  face,  by  the  agency  of  the  muscles  of  its 
opposite  sides  balancing  each  other,  as  is  very  evi- 
dent when  the  equipoise  is  destroyed  by  a palsy 
of  the  muscles  of  one  side  of  the  face,  then  the 
mouth  is  drawn  to  the  opposite  side. 

It  is  evident  that  the  centre  of  gravity  varies  in 
the  different  attitudes  of  the  body  \ and  hence  a 
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number  of  muscles  must  be  thrown  into  action  to 
maintain  the  equilibrium,  or  there  are  muscles 
which  modify  or  limit  the  action  of  the  flexor  and 
extensor  muscles. 

3d,  The  muscles  are  so  disposed  as  not  to  inter- 
fere with  one  another. 

4th,  The  action  of  many  muscles  accords  with  their 
position  and form. 

From  the  position  and  form  of  the  muscles  an 
estimate  may  be  formed  of  their  action,  the  con- 
traction of  muscles  being  towards  their  centre,  the 
figure  of  the  muscle  is  adjusted,  and  its  form  mo- 
dified so  as  to  produce  the  necessary  motion ; thus 
the  long  muscles  stretched  between  certain  points, 
must  draw  these  towards  each  other  when  they 
contract;  a hollow  muscle,  like  the  bladder  of 
urine,  discharges  its  contents  ; and  a sphincter 
muscle,  from  the  circular  disposition  of  its  fibres, 
and  its  position,  is  well  adapted  for  a contracted 
state,  sufficient  for  retention,  but  which  may  be 
overcome  w'hen  it  is  necessary. 

5th,  Many  of  our  movements  are  accomplished  by 
the  combined  action  of  several  muscles. 

The  movements  of  many  parts  of  our  bodies 
are  the  result  of  the  combined  action  of  several 
muscles  ; and  frequently,  diagonal  motion  is  pro- 
duced, the  tendons  of  the  muscles  pulling  in  the  di- 
rection of  the  sides  of  a parallelogram ; for  example, 
the  head  is  drawn  downwards  in  the  diagonal  by 
the  combined  action  of  the  sterno-cleido-mastoidei 
muscles,  and  sidewise  towards  the  shoulder  by  the- 
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combined  action  of  the  sterno-cleido-mastoid  and 
the  splenii  muscles. 

Strength  of  Muscles. 

In  order  to  form  an  estimate  of  the  great  strength 
of  the  muscles  of  the  living  body,  it  is  necessary 
to  examine  with  attention  the  manner  in  which 
these  are  inserted  into  the  bones,  and  near  to  the 
joints,  for  their  mechanism  may  be  understood 
from  the  properties  of  the  lever. 

Most  of  the  muscles  are  so  disposed  as  to  act  zcith- 
a mechanical  disadvantage,  being  inserted  into  the 
bones  near  to  the  joints,  and  at  an  acute  angle  ; 
they  are  levers  of  the  third  kind,  situated  between 
the  fulcrum  and  the  resistance. 

But  this  loss  of  strength  is  fully  compensated 
by  the  velocity  with  which  they  act,  and  the  extent 
of  motion  they  produce  ; for  it  is  more  useful  to  us 
to  move  a moderate  weight  with  due  expedition, 
and  with  a considerable  sweep,  than  to  possess  the 
power  of  raising  a much  greater  weight  more 
slowly,  and  through  smaller  space. 

By  this  contrivance,  which  is  also  conducive  to 
the  elegance  and  symmetry  of  the  body,  there  is  a 
sacrifice  of  force  to  attain  velocity. 

Thus,  the  insertions  of  the  biceps  flexor  cubiti, 
and  brachialis  internus,  are  at  an  average  not  more 
than  an  inch  and  a half  distant  from  the  elbow- 
joint,  the  fulcrum  on  which  the  fore-arm  moves ; 
and  therefore  a weight  placed  in  the  hand,  is  at  a 

G 3 


102 


OUTLINES  OF  ANATOMY. 


distance  eight  times  greater  from  the  elbow-joint: 
hence,  if  50  lbs.  can  be  raised  on  the  hand,  it  is 
xvith  a force  with  which  400  lbs.  could  have  been 
raised,  had  the  muscle  been  applied  to  the  extre- 
mity of  the  hand. 

Further,  as  the  biceps  and  brachialis  internus 
pull  their  origins  downwards,  with  as  much  force 
as  their  insertions  upwards,  it  is  evident,  that  if 
we  suppose  these  muscles  to  be  thrown  over  a 
pulley,  they  could  raise  400  /ds.  at  each  end,  or  in 
all  800  lbs.,  a weight  which  would  certainly  have 
torn  these  muscles  in  a dead  person  \ so  prodigious 
is  the  difference  between  the  strength  of  the 
muscles  in  the  living  and  the  dead. 

In  the  living  body,  by  a sudden  exertion,  the  ten- 
dons are  more  frequently  lacerated  than  the  flesh ; 
but  in  the  dead  body,  the  belly  of  the  muscle  is 
generally  torn  \ and  I have  observed,  that  when 
the  inferior  extremities  had  not  been  laid  straight 
after  death,  as  in  the  bodies  of  persons  that  had 
been  hanged,  and  had  become  rigid  in  that  bend- 
ed posture,  the  muscles  were  torn  by  extending 
the  limbs ; and  the  rigidity  which  had  taken 
place  must  probably  have  shortened  and  fixed  all 
the  fleshy  fibres  equally,  so  that  we  can  scarcely 
suppose  that  one  fibre  was  torn  after  another. 

It  has  been  attempted  by  Mr  Graham,  Dr 
Desaguliers,  Mr  Le  Roy,  and  Mr  Regnier  *, 

■*  Vid.  Expei'Iments  made  with  Regnier’s  spring  steel-}'ard, 
or  dynamometer,  by  Peron,  in  order  to  compare  the  strength  of 
Europeans  with  that  of  the  inhabitants  of  New  Holland  and  the 
adjacent  islands.— E/d.  Perons  Voyages. 
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to  calculate,  by  means  of  a spring  steel- yard,  the 
force  of  muscles  of  animals  and  men  ; but  when 
•we  consider,  that  one  man  is  stronger  than  another 
in  the  legs,  whilst  another  is  stronger  in  the  hands^ 
and  a third  can  lift  a much  greater  weight, — the 
effect  of  habit  in  giving  strength,  mobility,  and 
dexterity  in  the  use  of  particular  muscles,  and  the 
astonishing  muscular  efforts  which  delicate  women 
are  capable  of  making  during  a paroxysm  of  hys- 
teria or  mania,  the  insufficiency  of  such  calculations 
appears  obvious,  being  applicable  to  indi-^iduai 
cases  only,  and  even  when  we  set  aside  the  various 
causes  which  I shall  enumerate,  which  tend  to  di- 
minish the  force  of  the  muscles. 

The  causes  which  tend  to  diminish  the  force  of 
muscles  are, 

1st,  Half  the  power  is  exerted  on  a fixed  part 
of  the  body. 

2dly,  When  muscles  act  in  concert,  they  do  not 
act  in  the  same  line  ; hence  the  force  must  be  as 
in  the  diagonal,  and  thus  the  muscular  contraction 
is  divided  between  different  muscles,*  and  fatigue 
of  any  particular  muscle  is  avoided. 

Sdly,  A great  source  of  loss  of  power,  results 
from  the  obliquity  of  the  insertion  of  a muscle 
into  the  bone  which  it  is  intended  to  move. 

Aithly,  Perhaps  there  may  be  another  cause  of 
loss  of  power,  owing  to  a muscle  passing  over 
two  joints,  where  a considerable  part  of  its  force 
is  expended  in  pressing  one  bone  against  another 
at  the  articulation. 
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5thly,  From  the  muscles  being  parrallel  to  the 
bones  they  move,  there  must  be  a great  loss  of 
power. 

6thly,  The  fleshy  fibres  of  a mmscle  are  so  disposed 
with  respect  to  the  tendon,  as  not  to  act  in  a line 
with  it ; hence  a very  great  loss  of  pov/er  •,  and 
in  like  manner  the  general  obliquity  of  the  mus- 
cular fibres  also  prcciuces,  as  in  the  penniform 
muscles,  a great  loss  o.'  power. 

It  merits  mention  also,  that  the  loss  of  pow’er 
arising  from  the  position  of  the  muscles,  and  man- 
ner in  which  their  tendons  are  fixed  into  the 
bones,  is  in  a degree  counterbalanced  by  the  mul- 
tiplication of  the  fibres  of  the  muscles,  by  the  in- 
creased diameter  of  the  extremities  of  the  bones, 
and  by  the  introduction  of  moveable  bones,  as  the 
patella  kr\A  sesamoid  which  alter  the  direc- 

tion of  the  muscles,  and  increase  their  power. 

Of  Oblique  Muscles. 

There  are  many  important  advantages  gained  by 
the  oblique  course  of  the  fibres  of  the  muscles,  wfliich 
are  fully  explained  in  the  subjoined  pages  on  that 
subject,  wuth  which  I have  been  favoured  by  my 
Father. 
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Of  the  Varied  Direction  of  the  Fibres  of  our 
Muscles,  and  of  the  Effect  of  this  upon  our 
Motions. 

1. 

In  many  of  our  muscles,  the  fleshy  fibres,  in- 
stead of  running  in  straight  lines,  or  in  lines  near- 
ly such,  between  their  origins  and  insertions,  are 
placed  in  oblique  directions. 

Before  I attempt  to  explain  the  effects  of  the 
direction  of  the  fleshy  fibres,  I shall  describe  the 
varieties  of  this  in  the  different  muscles  of  the  hu- 
man body. 

1.  In  some  muscles,  as  in  the  recti  of  the  abdo- 
men, the  sartorius,  the  gracilis,  &c.  the  fibres  are 
directed,  from  the  origins  of  the  muscles  to  their 
insertions,  in  nearly  parallel  lines  ; and  these  may 
be  called  straight  muscles ; (see  Plate  2.  fig.  1.  of 
this  Treatise.) 

2.  In  others,  the  muscle  is  of  a triangular  shape, 
and  its  fibres  resemble  the  spokes  of  a wheel,  or 
the  sticks  of  a spread  fan  ; and  such  muscles  may 
be  called  radiated.  The  fibres  in  some  of  them 
diverge  from  the  origin  or  fixed  point,  as  is  the 
case  in  the  levator  palpebrae  superions  *,  and  in 
others,  as  in  the  temporal,  subscapularis,  or  great 
pectoral,  they  converge  from  their  origins  towards 
their  insertions. 
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If  the  edges  and  middle  parts  of  such  muscles 
are  in  the  same  plane,  they  co-operate,  of  which 
the  temporal  and  trapezius  may  be  examples.  But 
in  others,  as  in  the  deltoid,  the  fibres  are  not  in 
the  same  plane,  but  inclose  a joint,  and  its  oblique 
sides  may  be  antagonists  to  its  middle  in  one  pos- 
ture of  the  arm,  viz.  its  hanging  posture,  but  may 
co-operate  with  it  when  the  arm  is  elevated. 

3.  In  many  muscles  the  fibres  are  parallel,  or 
nearly  so,  to  each  other,  but  are  laid  obliquely  be- 
tween tendinous  membranes,  or  between  a bone 
and  a tendinous  membrane  ; and  as  their  fleshy 
fibres  resemble  in  their  direction  the  plumage  on 
one  side  of  the  stalk  of  a feather,  they  have  been 
called  s€?}tipennifo7'm  muscles.  The  flexors  and 
extensors  of  the  whole  hand  or  foot,  and  the  flex- 
ors and  extensors  of  the  fingers  and  toes,  furnish 
striking  examples  of  this  kind  of  structure  ; (see 
Plate  2.  fig.  2.  of  this  Treatise.) 

4.  In  some  places  the  fleshy  fibres  run  from  both 
sides  obliquely  downwards,  or  obliquely  upwards 
to  a tendon  in  the  middle  of  the  muscles,  resem- 
bling in  their  direction  the  plumage  on  both  sides 
of  the  stem  of  a feather ; and  hence  such  are  call- 
ed complete  pamiform  muscles.  The  flexor  longus 
pollicis  pedis  (see  Albinos)  is  an  example,  in 
which  the  fibres  descend  ; and  the  rectus  ex- 
tensor cruris  (see  Plate  2.  fig.  3.)  an  example  in 
which  they  ascend  from  the  sides  of  the  muscle 
to  the  middle  tendon.  When  we  compare  a com- 
plete penniform  muscle  with  a semipenniform 
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muscle  of  the  same  breadth  and  thickness,  as  the 
number  of  its  fibres  is  double,  its  strength  will  also 
be  double  to  that  of  the  semipenniform  muscle. 

5.  We  may  next  observe  a combination  of  semi- 
penniform muscles  in  the  extensors  of  the  fore- 
arm or  leg,  or  compound  semipenniform  muscles, 

6.  In  the  soleus,  we  find  a combination  of  com- 
plete penniform  muscles,  or  a compound  penmjorm 
muscle  ; (see  Plate  2.  fig.  4.) 

7.  In  many  other  places  we  find  oblique  muscles 
co-operating,  although  they  are  not  joined  to  each 
other  by  common  tendons  ; as  is  the  case  of  the 
two  rows  of  intercostal  muscles ; and  in  many  of 
those  which  are  fixed  to  the  head  and  spine.  1 he 
sterno-mastoid,  splenii,  complexi,  semi-spinales, 
multifidus  spinae,  are  all  of  them  evidently  oi  that 
description. 

2. 

Having  described  the  various  directions  of  the 
fibres  in  the  muscular  system,  I shall  now  endea- 
vour to  explain  the  effects  these  have  in  the  mo- 
tions we  perform. 

In  many  instances  the  obliquity  of  the  fleshy 
fibres  is  so  great,  that  the  fibres  are  very  much 
shorter  than  if  they  had  run  directly  from  what 
is  called  the  origin  of  the  muscle  to  its  insertion, 
or  the  fibres  are  much  more  numerous  than  if  the 
same  space  had  been  covered  by  straight  fibres. 
Thus,  suppose  a straight  muscle  to  be  fifteen, 
inches  long,  and  that  this  is  cut  transversely  into 
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five  equal  parts,  and  these  laid  obliquely  in  such 
a manner  as  that  their  fibres  form  the  diagonals 
of  triangles,  of  which  the  height  measures  four 
inches  and  the  basis  three  inches.  If  there  w’as 
no  loss  of  strength  by  their  pulling  obliquely,  the 
five  short  muscles  would  raise  five  times  the 
weight ; but  in  fiict  one- fifth  of  the  force  is  lost 
by  their  obliquity.  Borellus,  De  Motu  Muscu- 
lorum, p.  92.,  proves,  That  the  “ potentia  oblique 
trahens  est  ad  resistentiam  ut  longitude  directionis 
oblique  aJ  ejus  sublimitatem.”  But  after  this  de- 
duction, tlie  five  oblique  muscles  could  raise  four 
times  as  much  as  the  single  straight  one  of  the 
same  breadth  and  thickness. 

3. 

We  find  in  reality  muscles  which  correspond 
very  neatly  with  the  above  supposed  structure. 
Thus,  let  us  compare  w ith  each  other  tw'o  muscles, 
the  figures  of  which  are  copied  from  the  very  ac- 
curate work  of  Albinus,  in  Plate  2.  fig.  1.  and  2. 

Fig.  1.  represents  the  sartorius  muscle  in  which 
the  fibres,  which  are  of  great  length,  are  straight, 
and  nearly  parallel  to  each  other.  In  the  second 
figure,  w’hich  represents  the  peroneus  longus, 
w^hich  is  nearly  as  long  as  the  sartorius,  the  fibres 
are  laid  obliquely  and  semipenniform,  and  do  not 
measure  above  a fifth  part  of  the  whole  length  of 
the  muscle,  from  its  uppermost  to  its  undermost 
bundle  of  fibres ; and  when  we  attend  to  the  de- 
gree of  the  obliquity  of  the  muscular  fibres,  and 
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suppose  these  to  form  diagonals  to  right-angled 
triangles,  the  bases  of  such  triangles,  compared 
with  the  perpendiculars,  will  be  very  nearly  in 
the  proportion  of  3 to  4 ; or  the  muscular  fibres 
form,  with  their  bases  apd  perpendiculars,  tri- 
angles, the  sides  of  which  are  in  proportion  to 
each  other,  as  the  numbers  5,  4,  & 3. 

From  the  increase  of  strength  which  many 
muscles  gain  by  having  their  fibres  made  shorter, 
though  laid  in  an  oblique  direction,  it  w'as  univer- 
sally supposed  by  authors,  that  the  increase  of 
force  was  the  only  purpose  served  by  the  obliquity 
of  their  fibres. 


But  to  shew  you,  in  the  clearest  manner,  that 
nature  may  have  other  very  different  purposes  in 
view,  it  will  be  found,  that,  in  various  instances, 
the  strength  of  the  muscle  is  diminished  by  the 
obliquity  of  its  fibres.  This  is  the  case  of  many 
of  the  short  muscles  attached  to  the  spine,  as  in 
the  semi-spinalis  colli  et  dorsi,  multifidus  spinae, 
&c. 

But  the  most  striking  instance  of  this  is  to  be 
found  in  the  intercostal  muscles.  For  it  is  evi- 
dent, that  if  their  fibres  had  been  straight  or 
perpendicular  to  the  ribs,  they  would  have  been 
not  only  much  more  numerous  than  in  the  oblique 
position,  but  would  have  acted  upon  the  ribs  with 
greater  force. 
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In  all  these  instances,  one  reason  of  the  diminu- 
tion of  force  is,  that  the  oblique  muscles  are  long- 
er, and  therefore  have  fewer  fibres  than  straight 
ones  supposed  to  fill  the  same  space ; and  the 
other  reason  is,  that  a muscle  loses  force  by  pull- 
ing obliquely,  in  the  proportion  which  its  length 
hears  to  the  length  of  the  sine  of  the  angle  which 
it  forms  with  an  horizontal  line,  or  to  the  length 
of  a perpendicular  joining  two  horizontal  lines 
which  pass  through  the  origin  and  insertion  of  the 
muscle.  Thus,  if  an  oblique  muscle  deviates  one 
half  of  a right  angle  from  the  perpendicular,  it 
loses  the  one  half  exactly  of  its  strength. 

Thus,  in  Plate  3.  fig.  1.  let  AB,  BC,  represent 
a log  of  wood  ; DD  a hook  in  the  roof  of  a room. 
Let  DB  DB  represent  two  straight  muscles,  ex- 
erting their  whole  force  in  elevating  the  log 
ABBC,  but  the  two  oblique  muscles  Dx\  and  DC 
expend  but  one-half  of  their  force  in  elevating 
the  log;  for  the  other  half  of  their  force  is  spent 
in  endeavouring  to  draw  the  ends  of  the  log  to- 
wards each  other.  That  is,  the  two  straight 
muscles  elevate  the  log  with  twice  as  much  force 
as  the  two  oblique  muscles  do.  In  other  cases 
the  force  increases  or  diminishes  according  to  the 
obliquity,  by  the  general  rule  above  stated.  Thus, 
the  two  muscles  DE  and  DF  raise  the  log  with 
one- fourth  only  of  the  force  of  the  two  muscles 
DB  and  DB. 

To  prove  this  experimentally,  let  two  pullies 
A and  B,  (See  Plate  3.  fig.  2.)  be  fixed  very  near 
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£0  each  other,  in  the  top  of  a wall  CD,  and  let 
two  other  pullies  EF  be  fixed  to  the  wall  at 
double  the  distance  from  each  other  of  the  per- 
pendicular height  of  the  first  pair  of  pullies  above 
the  second  pair  ;■  that  is,  let  the  length  of  the  ho- 
rizontal line  EF  be  double  to  that  of  the  perpen- 
dicular line  EC  or  CD.  If  a rope  GHIK  be  now 
passed  over  the  four  pullies,  and  two  weights  L, 
M hung  to  its  ends,  it  will  be  found,  that  the 
single  weight  N,  of  the  same  kind  and  bulk,  hook- 
ed on  the  middle  of  the  rope,  as  at  O,  will  ba- 
lance both  the  other  weights  L and  M ; because, 
as  the  oblique  ropes  H and  I evidently  pull  in- 
wards in  the  direction  of  the  horizontal  line  EF, 
as  much  as  in  the  direction  of  the  perpendicular 
lines  EC  and  ED,  they  lose  one-half  of  their  ef- 
fects of  elevating  the  weights. 

In  all  examples,  therefore,  where  a space  be- 
tween two  parallel  lines  or  bones,  such  as  the  ribs, 
is  filled  up  with  muscular  fibres,  there  will  be  a 
greater  number  of  fibres  when  they  run  transverse- 
ly than  when  they  are  placed  obliquely,  and  they 
will  besides  act  with  more  force : And,  even 
when  we  suppose  the  number  of  fibres  in  two 
muscles  so  situated  to  be  equal,  the  muscle  with 
straight  fibres  will  be  stronger  than  the  oblique 
one,  in  the  proportion  exactly  v.'hich  the  length 
of  the  oblique  fibre  bears  to  the  straight  or  per- 
pendicular one. 

Hence,  in  all  such  cases,  some  advantages  very 
different  from  an  increase  of  strength,  must  be, 
gained  by  the  pbliquity. 
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To  discover  these,  let  us  now  compare,  more 
exactly,  with  each  other,  the  effects  of  straight 
and  oblique  muscles ; and,  in  the  Jirst  place,  let 
us  suppose  them  to  be  situated  between  two  paral- 
lel lines,,  (See  Plate  3.  fig.  3.)  Let  AHH  and 
KDE  represent  two  parallel  lines.  Let  ABCD 
represent  a pair  of  straight  muscles,  and  AFGE 
and  AK  a pair  of  oblique  ones. 

Let  us  next  imagine,  that  each  of  these  pairs  of 
muscles  can  in  action  shorten  itself  one-third  part 
of  its  length.  On  this  supposition,  the  straight 
muscles  will  be  able  to  bring  the  point  A,  which 
is  supposed  to  be  moveable,  down  to  B,  and  will 
then  have  lost  one-third  of  their  length. 

But  when  the  pair  of  oblique  muscles  had  by 
their  action  brought  the  point  A down  to  B,  they 
have  not  lost  one-third  of  theiiTength,  as  it  is  evi- 
dent that  the  line  BE,  which  subtends  an  obtuse 
angle,  is  longer  than  EE,  which  is  equal  in  length 
to  two-thirds  of  the  oblique  muscle. 

Hence  it  appears,  that  a pair  of  oblique  muscles 
placed  between  the  same  parallels  with  a pair  of 
straight  muscles,  can,  with  less  proportional  de- 
curtation,  produce  the  same  extent  of  motion  that 
the  straight  muscles  can  do. 

We  may  next  prove  that  the  oblique  muscle  has 
not  lost  so  much  of  its  length  as  is  equal  to  one-third 
of  the  length  of  the  straight  muscle.  For  if  we  form 
an  isosceles  triangle  ABL,  (see  PI.  3.  fig.  4.),  as 
the  two  sides  AB  and  BK  of  the  triangle  ABK 
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taken  together  are  longer  than  the  third  side  of 
that  triangle,  or  than  the  straight  line  ALK,  it  fol- 
lows, that  BK  must  be  longer  than  LK,  or  longer 
than  the  oblique  muscle  after  one-third  of  the 
length  of  the  straight  one  is  taken  off'  from  it  j or 
that  the  oblique  muscle,  after  bringing  its  inser- 
tion to  the  same  point  as  the  straight  muscle  had 
done,  has  not  lost  so  much  of  its  length  as  the 
straight  muscle  had  lost.  *■ 


6. 

I have  found  that  I might  go  a step  farther, 
and  prove  that  two  oblique  can  produce  a more 
extensive  motion  than  two  straight  muscles  of  the 
same  length,  and  which  at  first  sight  seem  much 
better  fitted  for  the  purpose. 

Thus,  in  Plate  3.  fig.  5.  let  the  lines  ABC 
DEF  represent  two  straight  muscles;  and  the 
lines  ALMN  two  oblique  muscles  of  the  same 
length  with  the  straight  ones. 

Let  us  next  suppose  that  these  muscles  are  ca- 
pable of  shortening  themselves  one-fifth  of  their 
length,  and  that  the  straight  muscles  have  brought 
the  point  A down  to  B. 

Let  us  next  suppose  that  the  two  oblique 
muscles  have  done  the  same  thing.  It  is  now 
evident  that  the  oblique  muscles  have  not  lost 
one-fifth  part  of  their  length  ; because  the  angle 
BLA  of  an  isosceles  triangle  being  smaller  than  a 
right  angle,  the  angle  BLN  must  be  larger  than 
it ; or  the  angle  BLN  being  equal  to  the  two 
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angles  ABL  and  BAL  of  the  isosceles  triangle, 
ABL  must  be  larger  than  a right  angle,  and  of 
course  larger  than  the  angle  LBN  *,  and  therefore, 
as  the  side  of  a triangle  which  subtends  the  largest 
angle  must  be  longer  than  either  of  the  two  other 
sides  of  the  triangle,  the  side  BN  must  be  longer 
than  LN  ; and  therefore  the  oblique  muscle  has 
not  lost  one-fifth  of  its  length,  or  has  performed, 
with  a smaller  decurtation  of  its  fibres,  the  same 
extent  of  motion  as  the  straight  muscle  of  the 
same  length  with  it. 


7. 

On  the  same  principles,  we  can  prove  that  the 
extent  of  motion  increases  with  the  degree  of  the 
obliquity  of  the  muscles.  Thus,  suppose  that  the 
oblique  muscles  AM  and  AL,  (See  PI.  3.  fig.  6.}, 
after  bringing  the  point  A down  to  B,  continue 
to  act  till  they  have  brought  the  point  B down  to 
C,  it  appears  that  they  are  less  shortened  in  this 
second  action  than  they  were  in  their  first  action  ; 
for  on  comparing  together  the  two  triangles  BGL 
and  CHL,  the  angles  at  G and  H are  equal,  be- 
cause the  lines  BG  and  CH  are ' parallel  to  each 
other  ; but  the  angle  HLC  being  larger  than  the 
angle  GLB,  it  follows,  that  the  angle  GBL  is  a 
larger  angle  than  the  angle  HCL,  and  therefore, 
that  the  side  GL  which  subtends  it,  bears  a larger 
proportion  to  the  side  BL  than  HL  does  to  CL  •, 
that  is,  the  decurtation  of  the  oblique  muscle  will 
be  less  in  its  second  action  than  in  its  first  j or 
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CL  is  longer  in  proportion  to  BL,  than  BL  is  in 
proportion  to  AL. 

Or,  the  same  thing  is  made  manifest  in  a more 
simple  manner,  by  comparing  together  the  tri- 
angles ABL,  BCL,  and  CDL,  in  fig.  6.,  in  which 
it  is  evident,  that  the  line  AL  subtending  the 
largest  angle  bears  a greater  proportion  to  BL, 
than  BL  does  to  CL. 

Hence,  as  the  degree  of  obliquity  of  an  oblique 
muscle  is  gradually  increasing  during  its  action, 
its  force  is  diminishing,  whilst  its  effect  of  pro- 
ducing extensive  motion  is  increasing. 

8. 

Having  demonstrated  geometrically  the  general 
proposition,  I shall  now  illustrate  it  by  applying 
arithmetical  calculation. 

Thus,  (See  Plate  3.  fig.  7-)»  suppose  two 

straight  muscles,  such  as  our  recti  abdominis, 
ABCDEF  to  be  five  inches  long,  and  to  shorten 
themselves,  in  contracting,  one-fifth  part  of  their 
length,  they  will  draw  the  point  A,  which  . wc 
shall  call  the  ensiform  cartilage,  down  to  the  let- 
ter or  they  will  move  it  through  a space  of  one 
inch  only ; but  if  we  suppose  the  same  muscles  to 
be  placed  obliquely,  and  their  origins  fixed  to  the 
ossa  ilia  instead  of  the  ossa  pubis,  and  that  a line 
drawn  transversely  between  the  ossa  ilia  measures 
eight  inches,  it  is  evident  that  they  would  draw 
the  point  A,  or  ensiform  cartilage,  three  times 
farther,  because  they  will  not  lose  one-fifth  of 

H 2 


116 


OUTLINES  OF  ANATOMY. 


their  length  till  the  ensiform  cartilage  is  brought 
down  to  D,  the  middle  of  the  line  that  is  drawn 
between  their  origins. 

Let  us  next  suppose  two  muscles,  each  thirteen 
inches  long,  to  be  laid  so  obliquely,  that  a line 
drawn  perpendicularly  from  their  insertion  to  the 
middle  of  a line  joining  their  origins  (See  Plate  3. 
fig.  8.)  measures  five  inches.  If  these  muscles 
shorten  themselves  a single  inch,  the  place  of  their 
insertion  will  be  moved  through  a space  of  five 
inches,  or  five  times  farther  than  it  could  be  by 
the  action  of  two  straight  muscles. 

9- 

To  make  the  justness  of  these  conclusions  quite 
evident  to  those  who  have  not  been  used  to  geo- 
metrical demonstrations,  or  arithmetical  calcula- 
tions, I shall  now  shew,  by  the  figure  of  a wooden 
machine,  an  imitation  of  the  effects  of  oblique 
muscles,  '^See  Plate  3.  fig.  9.) 

In  the  middle  of  a piece  of  wood  A/VAA,  I have 
cut  a groove  BC,  the  sides  of  which  may  represent 
two  straight  muscles.  I now  apply  on  each  side  a 
piece  of  metal  BD,  BD,  representing  an  oblique 
muscle,  stretched  from  the  side  of  the  base  to  the 
top  of  the  perpendicular. 

The  upper  ends  of  these  two  pieces  of  metal  are 
joined  together  by  a pin  E,  which  perforates  them 
and  slides  in  the  groove  BG.  The  lower  ends 
D,  D of  these  pieces  are  slit,  and  passed  over 
iron  pins  FF,  in  the  sides  of  ;he,.  base  of  the 


OBLIQUE  MUSCLES. 


U7 


machine,  by  which  means  the  shortening  of  the 
oblique  pieces  or  muscles  can  be  represented  ; and 
as  all  the  parts  of  the  machine  a.re  divided  into 
inches,  1,  2,  3,  4,  5,  and  parts  of  an  inch,  the  de- 
curtation  of  the  pieces  representing  the  oblique 
muscles  can  be  accurately  measured,  and  the  mo- 
tions can  be  shewn  to  correspond  exactly  with  the 
demonstrations  before  given. 

10. 

Upon  the  whole,  oblique  muscles  have  the  fol- 
lowing effects. 

1.  Although  the  force  of  an  oblique  muscle  is 
less  than  that  of  a straight  one  of  the  same  number 
of  fibres,  in  the  proportion  which  the  perpendicu- 
lar bears  to  the  length  of  the  oblique  fibre,  yet 
oblique  muscles,  with  short  and  numerous  fibres, 
are  employed  where  great  strength  is  necessary,  as 
in  bending  the  fingers  or  toes ; or  where  the  part 
to  bem.oved,  the  hand  or  the  foot  we  shall  suppose, 
resists  with  the  advantage  of  a long  lever  against 
the  muscles  which  serve  for  the  flexion  and  exten- 
sion of  the  elbow  or  knee  ; because,  as  a small  de- 
gree of  decurtation  of  the  muscles  is  sufficient, 
short  fibi'es  will  answer  the  purpose  as  well  as 
long  ones  ; and  hence,  as  in  such  oblique  muscles 
there  may  be  many  more  fibres  than  in  longer 
straight  muscles  occupying  the  same  space,  the 
oblique  are  preferred. 

This  resource  of  nature  is  so  important,  that  on 
recollection  you  will  find  that  there  arc  more  ob- 
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lique  than  straight  muscles  in  the  human  body, 
and  in  -the  bodies  perhaps  of  all  other  animals ; or 
that  in  the  greater  number  of  muscles,  the  fleshy 
fibres  are  shorter  than  the  direct  length  between 
the  tendons  at  their  extremities,  or  between  the 
origins  and  insertions  of  the  muscles.  And  the 
number  of  oblique  muscles  is  still  greater  in  fishes 
and  aquatic  animals,  as  a greater  force  is  necessary 
to  overcome  the  resistance  of  water  than  that  of 
air. 

2.  When  oblique  muscles,  consisting  of  the  same 
number  of  fibres  as  straight  muscles,  are  placed 
betw^een  two  parallel  lines,  or  between  bones  or 
other  substances,  w'hich,  when  they  are  moved, 
remain  parallel  to  each  other,  or  nearly  so,  al- 
though their  loss  in  strength  be  exactly  in  the  pro- 
portion which  their  length  bears  to  the  direct  di- 
stance between  the  parallel  lines,  yet  w’e  have 
found  that  they  are  capable  of  performing  a much 
more  extensive  motion  with  the  same  proportion- 
al decurtation  of  fibres,  or  a motion  of  the  same 
extent  with  less  decurtation  of  fibres.  Nay,  that 
they  are  capable  of  bringing  the  parallel  lines  in- 
to contact  with  each  other,  which  it  is  evidently 
impossible  could  be  done  by  straight  muscles. 

The  most  striding  instance  of  this  kind  is  found 
in  the  intercostal  muscles  ; for  in  this  part  of  the 
body,  nature,  for  the  defence  of  the  heart  and 
lungs,  forms  the  ribs  as  broad,  and  the  spaces  be- 
tween them  as  narrowq  as  is  consistent  with  their 
safety.  Hence  straight  or  perpendicular  muscles 


OBLIQUE  MUSCLES.  119 

between  the  ribs  would  not  have  had  sufficient 
length  for  producing  the  proper  motion  of  the 
ribs ; and  we  even  find,  that  a great  degree  of  their 
obliquity  is  required  to  produce  sufficient  motion. 

In  this  part  of  the  body  wc  may  remark  another 
beautiful  application  of  oblique  muscles ; for  we 
find  a second  row  of  oblique  intercostal  muscles 
within  the  first,  serving  two  material  purposes, 
viz.  In  the  Jirst  place,  That  this  row  compensates 
for  the  loss  of  strength  the  first  row  has  suffered 
by  its  obliquity  ; and,  in  the  nea’f  place.  That  the 
two  rows  conspiring,  raise  the  ribs  as  directly  up- 
wards as  could  have  been  done  by  straight  muscles, 
and  press  them  as  little  forwards  or  backwards 
against  their  articulations  as  these  would  have 
done  *. 

In  various  other  parts  of  the  body,  but  particu- 
larly in  the  spine,  where  there  are  many  joints, 
and  the  pieces  of  bone  and  intermediate  cartilages 
are  thin,  straight  muscles  must  have  been  so  short, 
and  their  power  of  contraction  so  small,  that  they 
could  not  have  produced  a sufficient  degree  of  mo- 
tion in  the  joints  of  the  spine  ; and  hence  we  have 
found,  that  oblique  muscles  are  very  generally 
substituted  instead  of  them. 

3.  As  I have  demonstrated  that  oblique  muscles 
can  perform  the  same  extent  of  motion  as  straight 

H4. 

* This  latie?'  circumstance  was  distinctly  remarked  by  Dr 
Mayow,  De  Respiratione,  p.  247.  and  proved  experimentally  by 
Dr  Halleh. 
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ones,  not  only  with  a smaller  proportional,  but 
with  a smaller  actual  decurtation  of  their  fibres ; 
and  of  course,  that  when  they  are  contracted  to 
the  same  proportional  or  actual  degree,  their  mo- 
tions are  more  extensive  ; we  may  observe  in  many 
cases,  where  an  increase  of  strength  is  chiefly  in- 
tended by  the  obliquity  of  the  fibres  of  the  muscles, 
that  they  are  employed  also  for  increasing  the  ex- 
tent of  motion.  Thus,  the  upper  and  lower  por- 
tions of  the  trapezius  muscle,  or  the  two  lateral 
portions  of  the  deltoid  muscle  co-operating,  can 
produce  more  extensive  motion  of  the  scapula  and 
of  the  humerus,  than  could  be  done  by  the  middle 
portions  of  these  muscles.  In  like  manner,  the 
external  and  internal  oblique  muscles  of  the  ab- 
domen co-operating,  appear  to  be  capable  of  bend- 
ing the  thorax  forwards  in  as  great  a degree  as 
/ can  be  done  by  the  recti,  although  their  fibres  are 
considerably  shorter. 

4.  As  the  oblique  muscles  can,  with  a smaller 
degree  of  decurtation,  perform  the  same  extent  of 
motion  as  a straight  one,  it  follows,  that  the  same 
motions  performed  by  them,  will  be  executed  in 
a shorter  space  of  time  than  could  have  been  exe- 
cuted by  straight  muscles  of  the  same  length,  pro- 
vided we  take  for  granted,  that  the  time  in  which 
the  action  of  a muscle  is  completed,  bears  a pro- 
portion to  the  length  of  the  muscle.  To  support 
in  some  measure  this  supposition,  we  may  observe, 
that  similar  actions  of  small  annuals  are  completed 
sooner  than  those  of  larger ; or  if  we  compare  the 
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action  of  the  multifidus  spins,  which  we  may 
suppose  to  consist  of  as  many  short  muscles  as 
there  are  true  vertebrs,  with  the  action  of  a single 
straight  muscle,  supposed  to  reach  from  the  os,  sa- 
crum to  the  head,  it  is  evident,  that  each  of  the 
several  insertions  of  the  multifidus  spins  would, 
in  the  same  times,  be  moved  through  one  twenty- 
fourth  part  only  of  the  space  through  which  the 
insertion  of  the  single  long  muscle  must  pass ; and 
therefore,  unless  vre  suppose  the  insertion  of  the 
long  muscle  to  move  twenty-four  times  more 
quickly  than  each  of  the  insertions  of  the  multi- 
fidus,  it  could  not  in  the  same  time  extend  the 
trunk  of  the  body  to  the  same  degree. 

.5.  As  the  oblique  muscles,  in  performing  the 
same  motions  as  straight  muscles  might  perform, 
are  less  shortened  than  the  straight  would  be, 
there  is  a saving  of  motion,  and  hence  probably 
less  fatigue. 

6.  Two  oblique  muscles,  by  balancing  each 
other,  may  produce  motions  in  a greater  variety 
of  directions  than  can  be  done  by  a pair  of  straight 
ones. 

In  the  first  place,  by  acting  singly  and  alter- 
nately, they  perform  the  offices  of  straight  muscles, 
and  draw  alternately  the  place  of  their  insertion 
directly  towards  its  origins,  which  are  generally 
more  distant  from  each  other  than  the  origins  of 
two  straight  muscles. 

If,  next,  they  co-operate  with  equal  strength, 
the  place  of  their  insertion  is  moved  in  the  dia- 
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gonal  between  them,  as  when  the  oblique  muscles 
of  the  abdomen  draw  the  ensiform  cartilage  to- 
wards the  ossa  pubis. 

7.  In  the  last  place,  each  of  them  may  act  with 
different  degrees  of  force,  and  hence  move  the 
place  of  their  insertions  in  all  the  diagonal  lines 
we  may  suppose  to  be  drawn  between  them  ; or 
we  may  compare  the  pair  of  oblique  muscles  to 
the  outer  sticks  of  a spread  fan,  and  the  variety  of 
the  directions  of  the  motions  they  are  capable  of 
producing,  to  the  co-operations  of  intermediate 
sticks  of  the  fan.  In  consequence  of  this  motion 
in  diagonal  lines,  the  four  recti  muscles  of  the  eye- 
ball enable  us  to  follow  an  object  moving  before 
us  in  a circle. 
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APPENDIX, 

In  which  the  Assertion  of  a late  author,  Mr  D.  G.  Yeates, 
that  “ Dr  J.  Mavow  must  he  considered  as  the  Disco- 
“ verer  of  the  important  fact  in  Ph^/siology,  that  Oblique 
“ Muscles  possess  the  advantages  of  performing  more  ex- 
“ tensive  motions  than  Straight  Muscles  are  capable  of 
“ doing,"  is  refuted. 

A late  author,  Mr  D.  G.  Yeates,  M.  B.  *,  not  content- 
ed with  observing,  that  Dr  J.  Mayow  was  the  first  who 
objected  to  the  opinion  which  had  been  popular  from  the 
days  of  Galen,  That  the  external  and  internal  intercos- 
tal muscles  were  antagonists  to  each  other,  and  who  en- 
deavoured to  prove  that  they  co-operated,  has  ventured 
to  allege,  ‘hat  “ Dr  Mayow  must  be  also  considered  as 
“ the  discoverer  of  the  important  fact  in  physiology,  that 
“ oblique  muscles  possess  the  advantages  of  performing 
more  extensive  motions  than  straight  muscles  are  ca- 
“ pable  of  doing.” 

He  pretends,  “ that  the  principle  is  clearly  explained 
“ by  Mayow  though  he  is  pleased  to  add,  that  “ he  is 
“ by  no  means  so  prejudiced  in  favour  of  his  author,  as 
“ not  to  admit,  that  Dr  Monro  has  very  ably  extended 
“ the  principle  of  obliquity  to  the  action  of  the  muscles 
“ in  general  i*.” 

• See  his  book,  entitled,  Observations  on  the  Claims  of  the  Moderns,  l'T9S. 

Pages  184.  and  185. 
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But,  upon  these  assertions  of  Mr  Ykates,  I would  oh- 
serve,  in  the  first  place,  That  Dr  Haller, who  had  read, 
and  quotes  Mayow’s  works,  and  who  had  considered  the 
siibject  more  fully  tlian  any  other  person  of  the  present 
age,  and  by  numerous  experiments,  chiefly  on  living  ani- 
mals, which  I quoted  in  the  Observations  I published  on 
the  Muscles,  p.  16.,  ascertained  the  fact,  that  the  exter- 
nal and  internal  intercostal  muscles  co-operate  in  inspl- 
I'ation,  (which  I have  since  found,  but  did  not  tlien 
know,  had  been  taught  by  Dr  IMayow,  otherwise  I should 
have  quoted  him  along  with  Dr  Haller.)  did  not  per- 
ceive in  Mayow,  or  in  his  own  writings  teach,  any  new 
principle  throwing  light  on  the  general  effects  of  oblique 
muscles,  or  tending  to  prove  that  oblique  muscles  possess 
the  advantages  of  performing  more  extensive  motions 
than  straight  muscles  are  capaljle  of  doing. 

I shall  next,  as  IMr  Y pates  jjroposes,  allow  Dr  IMayow 
to  speak  for  himself  in  the  following  paragraphs,  on 
ivhich  the  claim  for  him  rests. 

In  the  Editio  novissima  of  his  “ Opera  omnia  Medico- 
Physica,  1681,  tractatibus  quinque  comprehensa,”  Trac- 
tatus  Secundus,  De  B,espiratione,  p.  24o.,  he  states  his 
arguments  for  his  opinion,  that  the  intercostal  muscles, 
even  the  interior  ones,  serve  for  enlarmng  the  chest : 

Jdusculi  intercostales  etiam  interiores  pectori  ampli- 
“ ando  inserviunt and  in  the  next  page,  246.,  he  at- 
tempts to  explain  the  reasons  why  the  intercostal  muscles 
have  an  oblique  position,  “ Cur  musculi  intercostales 
“ obliquam  positionem  habent,”  in  the  following  words : 

“ Et  hoc  ulterius  adhuc  ostendit  musculorum  intercos- 
talium  obliquus,  et  contrarius  situs.  Ideo  enim  videtur 
natura  musculos  illos  oblique  costis  inseruisse,  ( quanquam 
tisdem  sursum,  aut  deorsum  inovendis  recta  insertio  vieliu's 
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E07iveniret J,  quia  costarum  iiiterstitia  adeo  minuta  sunt, 
ut  si  musculi  isti  rectis  angulis  insererentur,  breviores  es- 
sent,  quam  ipsa  musculorum  natura  patitur  ; quapropter 
ut  dicti  musculi  justam  longitudinem  obtinerent,  eos  ob- 
lique, uti  fit,  costis  insertos  esse,  oportet ; cum  tamea 
obliqua  haec  positio  ad  costas  sursum  movendas  minus 
idouea  sit ; ideo  natura  machinatris  sapientissima,  di- 
versi  situs  musculos  constituit ; ut,  dum  liiiic  inde  sequali 
nixu  oblique  costas  trahunt,  costie  interea  recta  sursum 
ascendant,  prout  in  Tab.  2.  Jig.  4.  cstenditur : ubi  mus- 
culis  exterioribus  a a et  interioribus  c c simul  se  contra- 
hentibus,  costa  inferior,  mobiliorque,  non  oblique,  sed 
recta  sursum  ascendat ; perinde  ac  si  a musculo,  rectis 
ansjulis  ei  affixo,  tralieretur 

Without  any  comment,  I shall  now  appeal  to  the  read- 
er whether  Dr  Mavow  has  said  any  thing  more  than,  a 
person  might  have  done  who  was  entirely  ignorant  of 
geometrical  principles,  or  of  the  advantages  which  co- 
operating muscles  gain  by  their  obliquity. 

He  rests  the  whole  advantage  of  obliquity  of  the  inter- 
costal muscles  on  their  being  longer  than  straight  ones 

* “ The  oblique  and  contrary  situation  of  the  intercostal  muscles  shows  this 
still  farther.  For  although  a straight  ir.sertion  would  suit  better  for  moving 
the  ribs  upwards  or  downwards,  yet  Nature  seeins  to  have  inserted  them 
obliquely  into  the  ribs,'  because  the  interstices  of  the  ribs  are  so  minute,  that 
if  these  musecls  were  inserted  at  right  angles,  they  would  be  shorter  than  tiie 
nature  of  muscles  suffers  ; wherefore,  that  the  said  muscles  might  obtain  a 
just  length,  it  was  necessary  to  insert  them,  as  is  done,  obliquely  into  the 
ribs.  But  as  tiffs  oblique  position  is  less  fit  for  moving  the  ribs  upwards, 
therefore  Nature,  a most  wise  contriver,  hath  disposed  these  muscles  in  dif- 
ferent situations,  that  whilst  with  an  equal  effort  they  draw  the  ribs  obliquely 
here . and  there,  the  ribs  in  the  mean  time  ascend  straight  upwards,  as  is 
shewn  in  Tab.  2.  fig.  4.,  where  the  external  muscles  a a,  and  the  internal 
c e contracting  themselves  at  the  same  time,  the  inferior  and  more  moveable 
rib  will  ascend,  not  obliquely,  but  straight,  as,  if  it  were  ^ di’aggpd  by  a 
muscle  fixed  to  it  at  right  angles," 
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between  the  same  parallels,  without  attempting  to  prove, 
or  suggesting,  that  oblique  muscles,  placed  between  the 
same  parallels  with  straight  ones,  could,  with  a smaller 
decurtation,  perform  as  extensive  motion  as  straight  ones; 
or  that,  with  the  same  decurtation,  they  could  perform 
more  extensive  motions ; or  that  from  their  obliquity 
they  derived  any  other  advantage  than  that  of  being 
longer.  And  he  was  so  far  from  having  the  most  distant 
conception  that  oblique  muscles  could  perform  more  ex- 
tensive motions  than  straight  ones  of  the  same  length, 
that,  in  the  passage  above  quoted,  he  aflfirms  the  direct 
contrary.  “ Ideo  enim  videtur  musculos  ‘illos  oblique  costit 
inseruisse,  quanquam  iisdem  sursum  aut  deorsum  movendis 
recta  insertio  melius  conveniret.'’’ 

What  new  principle,  then,  is  Dr  Mayow  supposed  to 
have  discovered  with  regard  to  the  effects  of  oblique 
muscles  ? 

But  not  to  rest  here,  I shall  proceed  to  shew,  by  quo- 
tations from  his  own  works,  the  inconsistency  of  Dr 
Mayow  with  himself,  and  to  prove  undeniably,  that  he 
not  only  did  not  discover,  but  did  not  even  suspect  that 
oblique  muscles  could  perform  more  extensive  motions 
than  straight  muscles  placed  between  the  same  parallels. 
The  reader  will  find  the  proof  of  what  I here  allege,  in  the 
subsequent  Chapter  n.  of  Mayow,  which  I have  reprint- 
ed below  at  full  length,  from  the  Opera  Omnia  Medico- 
Physica  of  J.  Mayow  in  1681. 

“ CAP.  II. 

“ Musculorum  brevis  Descriptio.  Item  qutenam  Pars 
Musculi  primario  contrahitur. 

“In  musculorum  anatomica  dissectione  primo  se  con- 
spiciendum  offert  integumentum  membranaceum.  mus- 
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«ulo  cuivis  quaquaversus  obtensum ; sub  quo  in  conspec- 
tum  veniunt  Fibrarum  carnearum  series ; quse  tendinibus 
oppositis,  et  parallelis,  ipsae  etiam  parallelae  cum  angulis 
obliquis  inseruntur.  Prout  ^ Cl.  D.  Stenone  prinj<i  ani- 
madversum  est. 

“ Porro  observare  est  Fibrillarum  Membranacearum, 
pene  infinitarum  admirandas  series  quse  inter  se  parallelae, 
fibras  cameas  transversim,  sed  obliquis  angulis  secant : 
nempe  eodem  modo,  quo  Fibrae  carneae  tendinibus,  etiam 
Fibrillae  fibris  carneis,  situ  tamen  opposite,  inseruntur : 
Et  sicut  Fibrae  arete  conjunctae  Tendines,  ita  Fibrillarum 
collectio  ex  parte  saltern  aliqua  ipsas  fibras  componere 
videtur.  Uti  in  Ftg.  2.  Tab.  3.  apparet,  quae  Fibrarum, 
et  Fibrillarum  series  exhibet,  quatenus  in  musculis  diu 
satis  coctis  conspiciuntur. 

“ Hactenus  Fibras  carneas  musculi  praecipue,  et  pri- 
mario  contractionem  inire,  ab  Authoribus  in  re  anato- 
mica  versatissimis  statutum  est : ex  nostra  autem  opinione 
(quod  eorum  pace  dictum  velim)  non  Fibrae,  sed  Fibrillae, 
transversum  iisdem  insertae,  praecipuas  in  contractione 
musculari  partes  obtinent,  id  quod  ex  indiciis  saltern  pro- 
babilibus  colligimus.  Etenira  si  contractio  in  fibris  car- 
neis fieret,  tunc  ad  debitam  musculi  contractionem  ne- 
cesse  erit,  ut  Fibrae  multo  magis  quam  ipse  Musculus  in 
iongitudine  abbrevientur ; cum  enim  fibrae  non  secundum 
musculi  longitudinem  disponantur,  sed  oblique  tendinibus 
inserantur,  prout  in  praedicta  figura  videre  est,  hinc  fit, 
quod  musculi  contractio  fibrarum  contractione  multo  mi- 
nor sit ; et  ad  justam  musculi  contractionem  requiratur, 
ut  fibras  multo  magis  quam  ipse  musculus  contrahantur  : 
tantam  autem  fibrarum  contractionem  revera  in  mctu 
dari  non  existimo  ; praeterquam  enim  quod  in  vivisec- 
tionibus  fibrarum  hujusmodi  contractionem  conspicere 
non  licet : si  fibrae  carneae  in  tautum  contraherentur. 


Fibrillarum 

descriptio. 


Eaedem  prf- 
mario  con- 
tractionem 
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muscu  lu  minimmensum  excrescere  oporteret,  quod  tamen 
non  contingit. 

“ Caeterum  ut  musculi  contractio  a FIbrillis  perficiatur, 
tanta  earum  contractione,  et  intumescentia  minime  opus 
erit ; utpote  quarum  series,  ut  in  figura  dicta  manifestum 
est,  secundum  musculi  longitudinem  disponuntur,  ita  ut 
musculi  contractio  fibrillarum  ccntractioni  aequalis  fuerit. 
Jam  veru  cum  naturae  mos  sit  via  maxime  compendiaria 
uti ; probabile  est  musculi  contractionem  potiiis  per  Fi- 
brillarum, quam  Fibrarum  contractionem  fieri.  Hue 
etiam  facit  quod,  cum  fibrillts  minutissimse  brevis'-imteque 
sint,  earum  contractio  etiam  ad  dimidias,  vix  quidem  no- 
tabilis  erit : Etenim  dum  Fibrillte  universim  contractio- 
nem p.atiuntur,  res  liaud  secus  habet,  ac  si  fibrte  secun- 
dum musculi  longitudinem  extensse,  in  varias  corruga- 
tiones  cogerentur,  cujusmodi  quidem  earum  contractio, 
utcunque  satis  magna,  sine  notabili  tamen  musculi  intu- 
mescentia fieri  post. 

“ Quibus  insuper  addo,  quod  fibrillte  abbreviatae  fibras 
carneas  ad  invicem  adducant,  et  constringant ; ita  ut  pro- 
babile sit  musculorum  contractionem  ab  iis  perfici ; si- 
quidem  musculus  contractus  insigniter  constringitur,  et 
durescit ; id  quod  nulla  alia  ratione,  quam  fibrillarum 
contractione  fieri  posse  videtur.  Verum  de  musculi  con- 
tract! constrictione  infra  fusius  dicetur. 

“ Ad  h$c,  natura?  consuetudo  talis  est,  ut  ope.-ationes 
suas  minimorum  ope  plerunque  perficiat ; ita  ut  fibrse 
nimis  crasste,  rudesque  esse  videantur,  quam  ut  contractio 
inusculai'is  in  iis  priinario  fiat  ; easque  potius  sanguini 
Irajiciendo,  quam  motui  animali  perficiendo  inservire  pro- 
babile est,  uti  infra  ostenditur. 

“ Denique  et  l.uc  spectat,  quod  fibrillarum  bi'evitas, 
r.umei’usque  pene  infinitus,  ad  musculorum  robur,  eormn- 
que  tractionem  validius  perficieudam  conducit.  Plane  ut 
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fabriilse  sive  earum  numerum,  seu  magnitudinem,  seu  de- 
nique  situm  perpendimus,  contractioni  musculari  insti- 
tuendse  multo,  quam  fibrae  carneae  aptiores  videantur.  Id 
quod  insuper  ex  ipsa  autopsia  magis  adhuc  confirmatur ; 
quantum  enim  in  Vivisectionibus  inspiciendo  assequi  un- 
quam  potui,  fibrse  carneae  in  musculi  contractione,  tan- 
quam  a fibrillis  transversis  attractae,  propius  ad  invicem 
accedere ; et  non  ipsse  abbreviari,  sed  fibrillarum  con- 
tractionem  sequi  videntur. 

“ Quod  verd  ob  ligaturam  utriqiie  fibrarum  carnearum 
extremitati  injectam,  muscularis  contractio  cessat,  fibra- 
que  ipsa  non  uti  alias  in  tumorem  assurgit,  uti  a Cl.  D.  D, 
Willisio  annotatum  est,  hoc  propterea  fieri  existimo  quod 
sanguinis,  Spirituumque  Animalium  motus,  per  ligaturas 
injectas  interrumpitur,  quorum  tamen  influxus  ad  fibril- 
larum contractionem  necessarius  est.” 

In  the  above  chapter,  the  reader  will  observe  that  he 
describes  a muscle  as  composed  of  Jleshy  fibres,  and  of  an 
almost  infinite  series  of  membranaceous  fihrillee,  (which  last 
have  been  called  by  all  modern  anatomists,  threads  of  the 
cellular  substance.) 

He  tells  us,  that  hitherto  it  has  been  maintained  by 
authors,  that  the  contraction  of  a muscle  is  primarily  per- 
formed by  its  fleshy  fibres,  but  that,  in  his  opinion,  not 
the  fleshy  fibres,  but  the  fibrils  inserted  transversely  into 
the  fleshy  fibres,  perform  the  chief  part  in  muscular  con- 
traction, and  that  the  straight  position  of  these  fibres  is 
fit  for  performing  it.  To  which  he  adds,  that  the  fibrils, 
when  shortened,  draw  the  fibres  towards  each  other, 
so  that  it  is  probable  that  the  contraction  of  muscles  is  per- 
formed by  them,  seeing  that  a contracted  muscle  is  re- 
markably constricted  and  hardened,  which  can  be  no 
ether  way  done  than  by  the  contraction  of  the  fibtils ; 
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that  the  Jleshy  fibres  seem  to  be  too  thick  and  rude  for 
performing  primarily  muscular  contraction,  and  that  they 
rather  serve  for  transmitting  the  blood,  than  for  accom- 
plishing animal  motion. 

In  fine,  that  the  shortness  of  the  fibrils,  and  tlieir  al- 
most infinite  number,  conduce  to  the  strength  of  muscles ; 
so  that  plainly,  whether  we  weigh  the  number  of  the  fi- 
brils, or  their  magnitude,  or  their  situation,  they  seem 
much  fitter  for  muscular  contraction  than  the  fieshy  fibres. 
This  is  moreover  confirmed  by  ocular  inspection ; for  that, 
so  far  as  he  could  ever  observe  in  dissecting  living  ani- 
mals, the  fieshy  fibres,  as  if  dragged  by  the  transverse  fi- 
brils, approached  each  other,  and  were  not  themselves 
shortened,  but  seemed  to  follow  the  contraction  of  the 
fibrils. 

He  prints  on  the  margin  of  p.  302.  the  heads  of  the 
contents  of  this  page  in  the  following  words  : “ Fibra- 
“ rum  situs  obliquus  musculi  contractioni  minus  convenit, 
“ at  fibrillarum  positio  recta  eidem  perficiendo  idonea 
“ est.”  He  delineates  in  his  figure  2d  of  Table  3.,  which 
is  exactly  copied  in  Plate  3.  fig.  10.  of  this  dissertation,  a 
semipenniform  muscle,  in  which  the  fleshy  fibres  ccccc  are 
represented  as  passing  obliquely  from  the  tendon  A on  one 
side  of  the  semipenniform  muscle,  to  the  tendon  B on 
the  other  side  of  it ; and  his  fibrillee  membranacece,  ddd  d, 
are  painted  and  described  as  passing  transversely  from 
one  of  the  fieshy  fibres  to  another,  by  which  his  fibrils  are 
delineated  as  being  parallel  with  the  tendons  on  the  sides 
of  the  muscle,  or  as  running  in  straight  and  parallel 
lines  from  the  one  end  of  the  muscle  to  the  other.  “ Et 
“ sicut  fibrae  arete  conjunctse  tendines,  ita  fibrillarum 

collectio,  ex  parte  saltern  aliqua  ipsas  fibras  componere 
“ videtur,  uti  in  fig.  2.  Tab.  3.  apparet.”— See  the  copy 
®f  Mayow’s  figure  in  Plate  3.  fig.  10. 
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If,  therefore,  instead  of  delineating  a semipenniform 
muscle,  he  had  delineated  in  the  same  manner  a portion 
of  the  two  rows  of  intercostal  muscles,  the  Jleshi/  fibres 
would  have  appeared  to  ruii  from  one  rib  to  another  in 
the  oblique  direction;  but  his fihrillce  would, 

consistently  with  his  general  description  of  a muscle,  have 
been  represented  as  running  straight  or  perpendicularly 
from  one  rib  to  another;  so  that  if  we  adopt  Dr  Ma vow’s 
doctrine  in  Cap.  II,,  we  should  conclude  that  the  motion 
of  the  ribs  is  pi’imarily,  chiefly  or  solely,  performed  by 
membranaceous  fibrils  or  threads  of  cellular  substance,  ' 
passing  straight,  perpendicularly,  dr  at  fight  angles  from 
one  rib  to  another ; or  he  retracts,  and  directly  contra- 
dicts Avhat  he  had  before  taught  of  the  effect  of  the  ob- 
liquity of  the  fibres  of  the  intercostal  muscles. 

It  is  therefore  proved  undeniably;  and  very  evidently, 
by  mere  quotations  from  his  own  book,  that  Dr  Mayow 
Avas  inconsistent  Avith  himself,  and  had  no  title  whatso- 
ever to  be  considered  “ as  the  discoverer  of  the  important 
“ fact  in  physiology,”  as  Mr  Yeates  calls  itj  “ that 
“ oblique  miiscles  possess  the  advantages  of  performing 
‘‘  more  extensive  motions  than  straight  muscles  are  ca- 
“ pable  of  doing.” 

It  of  course  follows,  that  Mr  Yeates,  and  certain 
other  persons,  who  have  ascribed  this  discovery  to  Df 
Mayow,  had  either  not  read  his  book  with  proper  attend 
tion,  or  had  misunderstood  it,  or  had  misrepresented  it. 

I a 
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Antagonist  Muscles. 

In  a former  page,  it  was  observed  that  there 
were  antagonist  muscles,  Flexor  and  Extensor 
muscles,  which  act  by  an  opposite  pull. 

Such  a disposition  of  the  muscles  is  conducive 
not  only  to  the  reciprocal  energetic  motion  of  the 
limbs,  but  also  to  their  symmetry. 

Thus,  after  the  flexor  muscles  of  the  fore-arm 
have  bent  it,  the  extensor  muscles  act,  and  extend 
and  straighten  it. 

The  flexor  muscles  are  generally  stronger  than 
the  extensors,  owing  to  their  fibres  being  more 
numerous,  and  to  their  being  inserted  further 
from  the  centre  of  motion  : hence,  during  sleep, 
the  limbs  are  generally  somewhat  bent. 

Velocity  of  Muscular  Action. 

The  velocity  and  precision  of  muscular  action 
are  very  remarkable,  and  of  these  there  are  many 
striking  examples,  as  in  speaking,  writing,  run- 
ning, &c. 

Effect  of  Custom  on  Muscular  Action. 

Custom  exercises  its  sway  over  the  muscles. 
The  bladder  of  urine  affords  an  example  of  the 
effects  of  custom ; some  persons  retain  a large  quan- 
tity of  urine  in  it,  but  others  have  a call  to  make 
water  when  it  contains  only  a tew  ounces  of  urine. 


MYOLOGY. 


133 


Effects  of  Imitation  and  Sympathy  upon  Muscular 
Actioti. 

Imitation  is  a very  useful  agent  in  instructing 
us  in  performing  many  actions. 

Thus,  the  child  learns  to  speak,  use  its  limbs,  &c. 
In  early  life,  it  is  equally  independent  of  reason  and 
reflection,  and  even  takes  place  in  direct  opposi- 
tion to  the  will,  as  in  yawning. 

All  those  actions  which  are  necessary  for  life,  as 
sucking,  swallowing,  or  crying,  a child  performs 
accurately  as  soon  it  is  born  •,  but  others,  which  are 
less  necessary,  it  gains  by  practice,  or  by  being 
taught. 

By  Sympathy  particular  muscles  are  called  into 
action  ; thus,  the  sight  of  disagreeable  objects  pro- 
duces the  expression  of  horror,  and  sometimes  ex- 
cites vomiting  ; and  perhaps,  owing  to  this  prin- 
ciple, hysteria  and  epilepsy  are  propagated  from 
one  person  to  another. 

Effects  of  Passions  of  the  Mind  on  Muscular 
Act  1071. 

The  different  passions  of  the  mind  naturally 
call  into  action  certain  muscles,  and  the  pre- 
dominant passion  implants  upon  the  countenance 
a corresponding  indelible  impression,  though 
the  mind  is  not  at  the  instant  under  the  in- 
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fluence  of  that  particular  passion  : hence,  those 
of  the  same  profession  generally  acquire  the  same 
character  of  countenance.  Upon  this  the  science 
of  physiognomy  is  built.  Not  only  the  muscles 
of  the  face,  but  also  those  of  other  parts  of  the 
body  are  thrown  into  actions  corresponding  with 
the  ruling  passions  of  the  mind. 

The  attitude  of  the  body  is  perhaps  equally 
characteristic  of  particular  passions  as  the  expres-. 
sion  of  the  countenance.  To  this  the  painter  must 
devote  particular  attention,  that  the  attitude  of 
his  figure  be  consonant  with  the  expression  of  the 
face. 

Vid.  Many  other  observations  upon  muscular 
action  under  the  head  of  Functions  of  the  Nervous 
System. 

Authors  on  the  Structure  and  Action  of  Muscles. 

Gottsched,  Anat.  de  Muscul.  Ilaffniae,  1664. 

Mays,  Muscul.  artific.  fabrica,  Leyd.  1741. 

AVinslow,  Traite  des  Muscles. 

Albini,  Historia  Muscid. 

Prochaska,  De  Carne  Mirspulari,  A’ienna?,  1778. 
Borelli,  De  Motu  Musculorum. 

Stuart’s  Lectures  on  .Muscular  IMotion. 

Croonian  Lectures;  London  Phil.  Trans. 

Blank’s  Lecture  on  Muscles 

Barthez  on  tlie  Mechanism  of  the  Muscles. 

Monro  on  the  Oblique  Muscles;  Edin.  Phil.  Trans. 
Barclay  on  Muscular  Motion. 

Galvani,  Fowler,  Pfaff,  Creve,  Humboldt,  Davy, 
snd  iViONRo  on  Galvanism;  Edin.  Phil.  Tr?ns. 
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Represeyitations  of  the  Muscles  dissected. 

The  Tables  of  Vesalius,  Eustachius  and  Albinos,  well 
merit  particular  attention  and  praise. 

Muscles  in  Action. 

The  antique  statues,  and  particularly  the  Group  of  th,e 
Laocoon,  the  Fighting  Gladiator,  the  Boxers,  afford  by 
far  the  best  examples  of  muscular  exertion. 

Lancisi,  in  his  “ Anatomia  per  uso  et  intelligenza  del 
designo,”  published  1691,  has  given  several  good  repre- 
sentations of  the  muscles  which  are  thrown  into  action 
in  the  principal  figure  in  the  group  of  the  Laocoon,  and 
also  those  of  the  Fighting  Gladiator. 

The  celebrated  statue,  the  Dying  Gladiator,  gives  a 
beautiful  representation  of  the  muscles  of  the  body  in  a 
state  of  relaxation.  ^ 

There  are  many  of  the  statues  and  fresco  paintings  of 
Michael  Angelo,  which  also  afford  very  accurate  views  of 
the  muscles;  for  his  anatomical  knowledge,  as  Condivi  has 
observed,  “ was  so  correct,  that  those  who  had  all  their 
“ lives  studied  it  as  their  profession,  hardly  understood 
“ it  so  well 

In  the  celebrated  cartoon  of  Michael  Angelo,  of  the 
Soldiers  alarmed  whilst  bathing  in  the  Arno,  there  is  a won- 
derful display  of  anatomieal  knowledge  in  the  attitudes 
of  the  several  figures. 

A very  excellent  print  from  the  above  cartoon  has  been 
lately  engraved  by  Lugo  Schiavonetti, 

14 

^ Yjdf  Duppas’s  Life  of  Michael  Angelo,  1st  edit,  p. 
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In  the  engravings  by  Bartolozzi  *,  after  the  drawings 
of  Leonardo  da  Vinci,  in  his  Majesty’s  collection,  there 
are  many  good  views  of  the  bones,  and  also  of  the 
muscles. 


CHAPTER  VII. 

GENERAL  OBSERVATIONS  ON  THE  BURS^ 
MUCOSiE,  VESIC.E  UNGUINOSiE,  OR 
BURSJE  SYNOVIALES. 

T HE  term  Bui'sa  Mucosa  was  applied  by  Al- 
binos to  certain  shut  sacs,  which  he  discovered 
placed  under  the  tendons  of  the  muscles.  Al- 
binos has  enumerated  only  16  pairs  of  these,  not 
being  aware  that  tendons  within  sheaths  were  pro- 
vided with  similar,  but  oblong-shaped  bursas. 
My  Father  discovered  many  of  the  bursas,  and 
has  described,  in  his  Treatise  on  these  shut  sacs, 
140  of  them. 

The  bursae  mucosie  are  of  different  sizes,  and 
are  interposed  between  such  parts  as  rub  violently 
upon  each  other.  They  are  connected  by  cellu- 
lar substance  to  the  capsular  ligaments,  muscles, 
and  their  tendons,  in  such  a manner  as  to  lessen 
the  effect  of  attrition. 


* Published  by  Mr  Chamberlaine. 
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The  bursae  are  situated  between  bones, — as 
between  the  clavicle  and  coracoid  processes  of  the 
scapula. 

^d.  Between  bone  and  ligaments, — as  between 
the  acromion  and  ligaments  of  the  humerus. 

Between  tendon  and  ligament, — as  between 
the  tendon  of  the  psoas,  iliacus  internus,  and  liga-. 
ment  of  the  hip-joint. 

4//i,  Between  two  tendons, — as  between  the  ten- 
dons of  the  extensores  carpi,  longior  and  brevior. 

5thy  Between  tendon  and  its  sheath, — as  within 
the  sheaths  of  tlie  tendons  of  the  fingers  and  toes. 

6?^,  Between  tendon  and  cartilage, — as  between 
the  tendon  of  the  superior  oblique  muscle  of  the 
eye,  and  its  cartilaginous  pulley. 

'^th,  Between  tendon  and  bone, — as  between  the 
tendon  of  the  scapulp-radialis  muscle  and  radius, 
&c. 

The  bursae  are  larger  in  the  extremities  than  in 
the  trunk  of  the  body,  and  are  either  of  a rounded 
or  oval  shape,  or  somewhat  like  purses,  including 
the  sheaths  of  the  tendons ; hence  the  bursae  have 
been  arranged  under  two  great  classes,  the  Sphe- 
rical and  the  Vaginal  Burscc 

The  bursae  mucosae  of  children  are  propor- 
tionally larger  than  those  of  the  adult. 

The  proper  membranes  of  the  bursae,  though 
remarkably  thin,  are  capable  of  confining  fluids, 
and  even  air,  and,  according  to  my  Father,  are  in 
structure  similar  to  the  internal  layer  of  the  capsular 
ligaments  of  the  Joints,  to  the  pleura,  periosteum, 
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and  other  serous  membranes,  and  consequently  sub- 
ject to  the  same  organic  derangements  *. 

The  membranes  of  the  bursas  are  united  to  the 
neighbouring  parts  by  the  common  cellular  mem- 
brane, and  where  situated  in  the  vicinity  of  the 
bones,  a thin  layer  of  cartilage  is  interposed  be- 
tween the  bursa  and  the  bone. 

The  membrane  of  the  bursa  is  internally  remark- 
ably smooth,  and  lubricated  by  a fluid  in  all  respeets 
simdar\  to  synovia,  and  there  are  very  small  masses 
of  fat  within  the  bursa,  with  fringes  appended  to 
them,  which  are  qovered  by  the  continuation  of 
the  membrane  of  the  bursa,  and  upon  which  the 
smaller  ramifxations  of  the  arteries  are  distributed 
in  considerable  number,  which  thereby  commu- 
nicate to  it  a pale  red  colour. 

Lyrnphatic  Vessels. 

Lymphatic  vessels  certainly  exist  in  the  bursas, 
though  so  small  as  to  elude  observation. 

1st,  If  the  bursae  mucosae  had  not  been  pro- 
vided with  lymphatic  vessels,  they  must  have  be- 
come dropsical,  and  must  have  been  ruptured  by 
the  quantity  of  fluid  accumulated  within  them. 

2dly,  Fluids  of  different  descriptions,  which  are 
occasionally  collected  within  the  bursae,  arc  also 
sometimes  resumed. 

* In  this  observation  he  has  anticipated  Bichat. 

t Vid.  Pages  78.  and  7f. 
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Ne?'ves. 

On  account  of  the  extreme  thinness  of  the  coats 
of  the  bursae  mucosae,  the  anatomist  cannot  give 
ocular  proof  of  nerves  being  distributed  upon  their 
coats,  which  has  given  rise  to  the  opinion  that  the 
bursae  mucosae  are  not  supplied  with  nerves,  which 
opinion,  as  the  bursae  are  endowed  with  little  sen- 
sibility, has  gained  weight.  But  as  an  inflam- 
mation of  the  bursae  occasions  great  pain,  there  can 
be  no  doubt  of  their  being  under  the  influence  of 
]iere)es. 


Authors  upon  the  Bursa  Mucosa. 

Winslow,  Exposit.  Tr.  des  Os  frais,  286. 

B.  S.  ALBfNus,  vfd.  Histor.  Muscul.  4to,  1754.  p.  694. 
Sandifort,  Descr.  Mus.  Hominis,  1781. 

Monro’s  Description  of  all  the  Bursae  Mucosae  of  the. 
Human  Body,  fol.  Edin.  1788. 

Professor  Soemmering,  one  of  the  most  distinguished 
anatomists  of  Germany,  has  stated  his  opinion  of  this 
last  book  in  the  following  terms ; “ Omnium  optimum 
opus,  icones  descriptarum  bursarum  magnitudine  natu- 
rab,  ut  uno  quasi  intuitu  earum  positus,  figura  et  mag-. 
nitudo  comprehendi  possint,  quod  sola  descriptione  nun- 
quam  effici  potest.” — Vid.  C atalogue  of  Authors,  prefixed 
to  the  third  volume  of  his  Anatomy. 
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CHAPTER  VIII. 

GENERAL  OBSERVATIONS  UPON  THE  IN- 
JURIES AND  ORGANIC  DISEASES  OF 
BONES. 

TThe  bones  are  much  exposed  to  external  injury: 
they  are  frequently  bruised,  cut,  displaced,  or 
broken. 

The  bones  are  also  subject  to  several  organic 
derangements,  which,  as  Dr  Boerhaave  has  just- 
ly rernarked,  are  similar  to  those  of  the  softer  or- 
gans : “ Ipsa  ossa  viorbos  patiuntut'  similes  Us,  quos 
hactenus  in  mullioribus  partibus  descripsimus 

The  bones  inflame,  swell,  suppurate,  and  become 
gangrenous. 

The  organic  diseases  of  the  bones  are  less  rapid 
in  their  progress  than  those  of  the  softer  parts, 
W'hich  has  been  imputed  to  the  quantity  of  earth 
which  enters  into  their  composition : thus,  a wound 
of  the  softer  parts  is  healed  (when  properly  treated) 
in  two  or  three  days ; but  a broken  bone  does  not 
re-unite  for  two  or  three  weeks,  and  the  rapidity 
of  the  re-union  has  been  stated  to  bear  a ratio  to 

* Aphor.  512. 
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the  age  of  the  individual,  the  broken  ends  of  the 
bones  of  the  young  being  more  rapidly  rejoined 
than  those  of  the  old. 

Inflammation  of  Bones. 

Bones  are  frequently  inflamed ; and  when  re- 
duced to  that  state,  like  the  softer  parts,  acquire 
an  unnatural  redness,  which  is  often  visible  be- 
neath abscesses  of  bones. 

Swelling  of  Bone. 

A swelling,  or  exostosis  of  the  bones  is  general- 
ly a partial  disease. 

Some  exostoses  appear  at  a very  early  period  of 
life,  and  without  an  evident  cause,  and  become 
gradually  larger : others  seem  to  originate  from 
external  violence  ; others  from  scrofula,  lues  vene- 
rea, or  cancer. 

Exostoses  differ  as  to  size,  situation,  consistence, 
and  sensibility. 

Theve  exists  in  some  constitutions  a very  strong 
disposition  to  the  formation  of  exostoses.  I have 
seen  these  growing  from  almost  every  bone  in 
the  body,  and  of  a large  size,  and  irregular  figure, 
and  in  the  direction  of  some  of  the  muscles,  and 
in  process  of  time  all  the  joints  became  rigid. 

Such  exostoses,  in  some  cases,  appear  at  diffe- 
rent periods  of  life,  and  in  succession. 
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The  scrofulous  exostoses,  which  sometimes  at- 
tain a large  size,  are  most  frequent  in  the  bones 
of  the  spine,  of  the  tarsus,  carpus,  and  in  the  bones' 
forming  the  hip  and  knee  joints  ; whereas  the  ve- 
nereal exostoses  appear  most  frequently  in  the 
middle  and  most  compact  part  of  the  tibia,  humerus, 
ulna,  or  in  the  os  front  is,  and  ossa  parietalia. 

Exostoses  generally  grow  outwardly,  but  sorhe- 
times,  though  much  more  rarely,  inwardly,  so  as 
to  press  much  upon  the  brain,  the  viscera  of  the 
thorax  or  pelvis. 

The  structure  of  exostoses  is  evidently  different 
from  that  of  the  original  bone 

Some  exostoses,  when  divided,  are  found  to  be 
made  up  of  a thin  outer  plate  of  bone,  to  which 
thin  osseous  plates  are  connected,  which  pass  a- 
cross  the  tumor,  and  the  interstices  between  these 
are  filled  up  by  Cartilage  ; and  in  others,  beside 
a gristly  substance,  there  are  fungous  granulations, 
and  a quantity  of  ill-conditioned  pus.  Such  ex- 
ostoses often  attain  a large  bulk,  and  are  very 
irregular  in  figure.  Vid.  Plate  6. 

Some  exostoses  are  made  up  of  a number  of  small 
fibres,  which,  as  to  their  disposition,  are  not  unlike 
those  in  the  roots  of  some  trees  in  a state  of  decay. 

Other  exostoses  consist  of  solid  bone,  which  is- 
as  dense  as  ivory,  and  these  are  generally  of  a small 
size,  of  a round,  or  oval  shape,  and  very  hard 
the  touch. 


* Vid.  Plate  0. 
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I'here  are  some  exostoses  which  speedily  dege- 
nerate into  carieSj  viz.  The  cancerous  and  vene- 
real ; but  there  are  others  which  remain  station- 
ary for  years,  and  indeed  the  ivory  exostoses  have 
never  been  observed  to  pass  on  to  the  state  of  ca- 
I'ies. 

Abscess  and  Caries  of  Bo7ies. 

Abscess  sometimes  gives  rise  to  caries,  and  is 
the  result  of  wounds*  of  fractures,  lues  venerea, 
cancer  *,  and  scrofula. 

Exostoses  frequently  degenerate  into  caries,  and 
the  exostoses  are  in  many  instances  in  the  first 
place  destroyed. 

Ulcers  of  the  bones  bear  a strong  resemblance  to 
tJiose  of  the  softer  organs,  from  the  effect  of  the 
same  organic  derangement,  and  occur  generally 
in  the  moct  spongy  bones,  as  the  vertebr'ee,  bones 
of  the  tarsus,  and  extremities  of  the  long  bones. 

The  ill-conditioned  fetid  matter,  the  conco- 
mitant of  caries  of  the  bones,  generally  makes 
its  way  outwardly,  at  small  fistulous  orifices,  and 
these  are  filled  by  fungous  flesh,  which  bleeds 
when  slightly  touched. 

When  carious  bones  are  probed,  they  commu- 
nicate a gritty  sensation,  and  are  sometimes  so  soft 
that  the  probe  sticks  in  them. 

When  a caries  of  a joint  has  existed  for  a long 
time,  an  external  suppuration  generally  takes  place, 


*,  Vid.  Plate  7- 
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if  the  hip-joint  be  the  seat  of  the  disease,  below* 
the  great  trochanter,  over  the  vastus  extemus 
muscle,  and  sometimes  at  the  anterior  part  of  the 
thigh,  frequently  on  the  nates,  or  higher  up  in  the 
loins,  and  often  in  all  these  parts  successively. 

Mr  Ford  has  observed,  “ that  the  efforts  of  Na- 
ture towards  the  cure  of  a diseased  hone,  are  more 
easily  assisted,  and  proceed  with  more  certainty 
when  external  suppuration  has  not  been  encou- 
raged ; where  air  is  not  admitted  ; and  where  the 
strength  of  constitution  is  supported  by  generous 
diet.” 

Spina  Ventosa. 

“ This  is  a disease  either  not  known  by  the  an- 
cient Greek  or  Roman  wwiters,  on  Physic,  or  de- 
scribed by  them  under  the  general  name  of  Caries. 
It  was  first  fully  described  by  the  Arabians,  par- 
ticularly by  Rhazes,  under  some  Arabic  name, 
which  has  been  translated  spina  ventosa,  or  spinas 
ventositas,  from  the  pain,  say  some  *,  being  as  sharp 
as  a puncture  of  the  spinal  marrowy  and  wander- 
ing like  a windy  tumor.  I rather  think  the  name 
has  been  taken  from  the  appearance  of  the  diseased 
part ; for  after  the  side  of  the  bone  is  eroded, 
there  are  a number  of  sharp  points  or  spines  stand- 
ing out  from  the  sides  of  the  external  aperture  ; 
w'ithin  these  is  a large  cavity,  containing  nothing 


^ Vid.  Pandolph,  Cap.  I. 
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fexcept  a thin  covering  of  spongy  flesh  ; so  that  the 
Arabians  might  have  imagined  the  bone  to  have 
been  distended  with  air,  from  which  and  the  spines 
the  name  was  given. 

“ The  common  progress  of  this  disease  is  in  the 
following  manner.  Children  of  a weakly  consti- 
tution, or  old  people  under  scurvy  or  pox,  com- 
plain of  some  uneasiness,  which  they  do  not  well 
know  how  to  describe,  in  bones  that  are  not  co- 
vered with  thick  muscles,  such  as  those  of  the 
fore-arm,  hand,  leg,  foot,  cranium,  or  face.  After 
some  time,  pain  is  caused  if  the  diseased  part  is 
pressed  hard.  Swelling  and  thickness  of  the  bone 
are  afterwards  observed,  and  the  teguments  co- 
vering it  become  softer  and  thicker.  This  thickness 
of  bone  and  teguments  increasing,  the  part  becomes 
more  sensible  and  red.  Too  often  hectic  fever  comes 
on,  with  all  its  train  of  colliquations,  and  the  patient 
gradually  is  exhausted,  if  convulsions  or  apoplexy 
coming  towards  the  end  do  not  abridge  his  life. 

“ When  the  bones  affected  with  this  disease  are 
examined,  the  periosteum  is  found  separated,  ex- 
cept at  the  joints,  or  union  of  epiphyses  with  the 
bone,  and  the  bones  are  thicker,  more  spongy  and 
porous  than  natural.  Some  are  perforated  by  holes 
through  them,  as  if  they  M^ere  worm-eaten. 

In  other  bones  there  are  great  cavities,  with  few 
or  no  cancelli ; the  sides  of  the  bones  break  off  un- 
equally, leaving  sharp  points. 

“ There  can  be  no  regular  exfoliation,  which  is 
only  caused  by  suppuration  between  the  sound 

VOL.  I.  K 
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and  corrupted  parts  of  a bone.  There  is  a sl^e- 
leton  in  the  Museum,  in  which  the  os  jrontis^ 
lower  jaw,  upper  ends  (f  the  radius  and  ulna,  have 
a great  opening,  with  sharp  points  at  the  edges, 
and  a much  larger  cavity  which  had  nothing  but  a 
small  quantity  of  soft  spongy  flesh  in  it  zvhen  recent  i 
The  lower  end  of  the  radius  is  much  swelled,  and  se^ 
veral  large  holes  are  in  it.  The  metacarpal  bones 
are  in  a similar  state  *. 

“ The  irritation  in  the  internal  parts  raises  some 
degree  of  inflammation  in  the  external  ones,  and 
the  ichor  penetrating  the  periosteum,  diffuses  it- 
self in  the  cellular  membranes,  which  causes  thick- 
ness and  pappines's  in  the  teguments.  The  extra- 
vasated  liquor  continuing  to  erode  the  parts  con- 
taining it  increases  in  quantity,  and  forms  a fluc- 
tuating collection  under  the  skin,  w’hich  being 
fretted,  inflames  more  and  more,  so  as  to  become 
of  a more  intense  colour. 

“ The  skin  yields  to  the  pressure  of  the  con- 
tained liquor  ; the  acrid  matter  bursts  forth  at 
different  places  through  the  orifices, 

“ This  matter  not  being  produced  by  a kindly 
inflammatory  suppuration,  is  thin  and  watery  like 
whey,  with  some  pieces  of  undissolved  cellular 
membrane  swimming  in  it ; it  gradually  wastes 
the  sides  of  the  orifice  of  the  skin,  and  enlarges  it, 
to  make  at  last  a large  one,  from  which  there  is  a 
constant  discharge  of  a watery  ichor,  which  has 
little  foetor. 


* Vid.  Plate  8, 
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The  flesh  rising  from  such  a spongy  root  is 
very  soft,  and  of  such  a tender  texture  as  to  be 
easily  lacerated,  and  frequently  pours  out  blood. 

The  patient  becomes  atrophic  and  weak. 

“ With  regard  to  the  prognosis,  the  more  the 
cause  of  this  disease  is  rooted  in  the  constitution, 
by  its  being  hereditary,  or  ingrafted  by  a nurse, 
the  more  dangerous  it  is. 

“ The  greater  progress,  or  more  universal  at- 
tack the  disease  has  made  on  the  bone,  the  worse 
it  is  to  cure. 

“ The  more  advanced  the  hectic  fever  is,  the 
danger  is  greater. 

“ In  children,  the  earlier  it  begins  so  much  the 
Worse,  for  such  are  longer  of  obtaining  the  vis 
vitiE  necessary  to  conquer  it.  When  the  spina 
ventosa  depends  on  pox  or  scurvy  in  adults,  this 
disease  must  be  forced  out  of  the  blood,  by  the  re- 
medies proper  to  each,  and  the  topical  manage- 
ment is  the  same  as  for  caries  occasioned  by  other 
matter  lodged  within  a bone. 

“ When  children  have  it,  they  are  to  be  streng- 
thened, for  I never  saw  any  benefit  from  the  com- 
mon specifics,  ^Ethops  mineral,  cinnabar,  &c.  and 
the  salivating  preparations  of  mercury,  have  a bad 
effect ; they  bring  the  patients  soon  to  their  grave, 
by  bringing  on  the  hectic  fever,  with  its  colloqua- 
tions.  Purgatives  frequently  given  produce  the 
same  bad  effects 
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* The  above  Observations  on  Spina  Ventosa  are  printed  vei'a 
Wtim  from  a Manuscript  of  my  Grandfather, 
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Gangrene  of  Bone. 

By  gangrene,  a bone  becomes  of  an  opaque' 
white  colour,  brown,  or  black. 

The  gangrene  is  frequently  limited  to  the  outer 
tables  of  the  bones,  which  are  cast  off  by  what  has 
been  named  the  process  of  exfoliation,  but  in  other 
instances,  it  extends  through  the  greater  part  of 
the  bone,  and  then  also  is  cast  off,  and  the  place 
of  the  dead  bone  is  in  many  cases  supplied  by  a 
new  growth  of  bone  around  the  dead  part.  The 
dead  portion  of  bone,  or  sequestra,  as  it  has  been 
called,  is  for  a time  included  in  the  new  formed 
bone.  At  length  it  protrudes,  forming  generally 
an  acute  angle  with  the  new  formed  bone.  In 
time,  the  dead  portion  of  bone  gradually  becomes 
'looser,  in  consequence  of  being  in  part  absorbed, 
and  at  length  it  falls  out,  either  as  an  entire  cy- 
linder, or  in  the  form  of  a number  of  sharp  spi- 
culae  *.  In  the  young,  the  old  bone  is  sometimes 
absorbed,  and  no  part  is  discharged  externally. 

The  new  bony  case  sometimes  so  completely  fills 
up  the  space  of  the  dead  bone,  that  although  the 
tibia  be  the  seat  of  the  disease,  many  patients  have 
been  able  to  walk  during  the  whole  progress  of  the 
disease. 

But  in  some  cases,  the  deposition  of  the  ne%? 
bone  does  not  keep  pace  with  the  destruction  of  the 
original  bone,  and  such  patients  lose  the  use  of  the 
affected  member. 


^ Vid,  Plate  9> 


DISEASES  OF  BONES. 


149 


It  may  be  proper  to  observe,  respecting  the  new 
formed  bone,  that  it  is  at  first  ill-shaped,  irregu- 
lar on  its  surface,  whiter,  less  dense  than  the  old 
bone,  and  its  laminae  are  scarcely  visible ; and  as  it 
is  formed  upon  the  old  bone,  it  must  be  larger 
than  it. 

To  this  form  of  gangrene  of  bones,  the  term 
Necj^osis  has  been  commonly,  but  improperly  applied, 
as  it  is  equally  descriptive  of  gangrene  of  the  soft- 
er parts. 

The  necrosis  is  most  frequent  in  the  middle  of 
such  bones  as  are  but  slightly  covered,  as  of  the 
lower  jaw*,  the  tibia*,  oshumeris,  clavicles,  and  sel- 
dom or  never  e^rteqds  to  the  extremities  of  the 
bones. 

The  disease  is  generally  limited  to  077e  bone ; 
but  I have  sometimes  seen  it  attack  various  bones 
of  the  same  child  in  succession,  of  which  I shewed 
a remarkable  instance  to  Dr  Macdonaed,  who 
has  made  mention  of  it  in  his  thesis  De  Callo  et 
Necrosi  f . 

This  disease  has  been  frequently  occasioned  by 
fractures  of  the  bones,  and  it  has  been  artificially 
produced  by  Troja,  by  destroying  the  marrow  of 
the  bones  of  animals. 

I have  made  many  experiments  of  a similar  de^^ 
scription  with  those  of  Troja,  but  did  not  always 
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* Vid.  Plates  9-  and  10. 

t Vid,  Page  22.  of  Thesis, 
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induce  the  disease  ; and  there  arc  three  preparations 
of  necrosis  in  the  Museum  of  the  University, 
which  distinctly  prove  * that  necrosis  may  take 
place  though  the  marrow  be  in  a sound  state ; for 
in  these  very  beautiful  preparations,  the  vessels 
of  the  marrow  have  been  very  successfully  filled, 
and  it  appears  to  be  in  a sound  state. 


Of  an  Excess  of  Earthy  Matter  in  Bones. 

The  bones  sometimes  attain  an  unnatural  size, 
in  consequence  of  an  excess  of  bony  matter,  which 
is  deposited,  not  only  upon  the  outer,  but  also  on 
the  inner  surface  of  the  original  bone. 

Plate  11.  exhibits  a remarkable  instance  of  this 
disease  in  the  thigh-bone,  the  cellular  substance  of 
which  had  been  filled  up  by  earth,  and  the  dia- 
meter of  the  medullary  canal  was  much  less  than 
common. 

On  the  Diseases  originating  from  a Defect  cf  the 

usual  proportions  of  Earthy  Matter  in  the  Bones, 

When  bones  do  not  contain  a due  proportion  of 
bony  matter,  instead  of  protecting  the  softer  or- 
gans, they  sometimes  are  protruded  inwards,  and 
make  pressure  upon  the  contained  bowels,  thereby 
deranging  rheir  functions. 

* Vid.  Engravings  of  these  in  Dr  Macdoxald’s  Thesis  De 
^ecrosi  et  CaJlo,  Plates  V.  and  VI.  wliich  ^so  give  a good  idea 
of  the  state  of  the  softer  parts. 
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Rickets,  mollities  ossium,  and  osteosarcoma,  have 
heen  commonly  considered  as  different  diseases, 
whereas  it  is  probable  that  they  are  only  degrees 
of  the  same  morbid  derangement ; and  these  diffe- 
rent names  should  be  retained,  to  express  the 
degree  of  softening  of  the  bone,  and  the  period 
of  life  at  which  it  has  taken  place.  Thus,  rickets  is 
a disease  of  infancy  ; mollities,  of  advanced  life  ; 
and  in  the  latter,  the  softness  of  the  bones  is  much 
greater  than  in  the  former. 

In  some  cases,  only  one  of  the  bones,  but  in 
other  instances,  the  greater  number  of  bones  of  the 
skeleton  are  affected. 

In  early  life,  I have  seen  the  disease  limited  to 
the  spine,  to  the  breast-bone,  or  to  the  ribs,  occa- 
sioning a manifest  depression  in  these. 

The  rickety  skeleton  presents  the  following  ap- 
pearances. 

The  bones  are  crooked,  and  in  many  cases  flat- 
tened, and  considerably  broader  than  in  the  sound 
state. 

The  skull  is  generally  unnaturally  large,  owing 
either  to  the  preternatural  extension  of  the  diploe, 
(Vid.  Plate  12.),  or  to  the  disunion  of  the  bones 
of  the  skull,  in  consequence  of  water  accumulated 
within  the  ventricles  of  the  brain. 

The  thorax  is  sharper  before,  and  more  depress- 
ed at  its  sides. 

The  cartilages  of  the  ribs,  instead  of  being 
convex  outward!},  become  concave,  and  on  many 
occasions,  there  are  hard  osseous  tumors  at  the 
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junctions  of  the  cartilages  with  the  osseous  part* 
of  the  ribs. 

The  scapulae  are  raised  higher  than  usual,  and 
at  last  almost  touch  the  head.  The  disease  is 
often  limited  to  the  spine,  w’hich,  becoming  crook- 
ed, generallv  acquires  a second  curvature,  and  in 
an  opposite  direction. 

When  the  cervical  vertebrae  become  crooked, 
the  head  falls  back,  and  seems  sunk  between  the 
shoulders. 

When  the  disease  appears  during  infancy,  the 
bones  of  the  pelvis  are  frequently  distorted,  the 
sacrum  approaching  the  pubis. 

The  thigh-bones  are  bent  forwards,  and  the 
neck  of  the  tliigh-bone,  instead  of  being  oblique 
in  respect  to  the  shaft  of  the  bone,  forms  a right 
angle  with  it,  and  the  ends  of  the  bones  are  en- 
larged. 

The  bones  of  the  leg  are  bent  in  a similar  man- 
ner w'ith  the  thigh-bone. 

It  may  be  proper  to  add,  that  the  bones  of  some 
tickety  children  contain  so  ve)y  little  earth,  that 
when  steeped  in  water  for  some  time,  they  are  re- 
solved into  a pulpy  matter  ; and  they  shrink  by 
drying,  very  considerably,  both  in  length  and  thick- 
ness. When,  on  the  other  hand,  the  bones  from 
rickets  have  attained  an  unnatural  thickness,  then, 
though  softer  than  natural,  they  contain  more  earth 
than  the  same  bone  in  its  healthy  state,  as  has  been 
clearly  proved  by  the  very  accurate  chemical  ana- 
lyses of  Mr  John  Davy.  Vid.  supra,  pages  3‘/« 
^nd  38. 
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hicarnatioji  of  Bone,  or  Osteo-Sarcoma. 

incarnation  of  bones  has  a great  resemblance  to 
jriclcets.  Du  Verney  has  described  two  cases  in 
which  incarnation  of  bones  took  place  in  those 
who  had  been  rickety  when  young. 

This  disease  appears  to  me  to  be  only  a more 
severe  species  of  rickets,  the  bones  being  so  much 
softened  as  to  bear  some  resemblance  to  flesh  j 
hence  the  name. 

The  bone  is  sometimes  converted  into  a soft 
lardy  looking  substance ; at  other  times  there  is  a 
large  tumor,  filled  by  fungous  flesh,  and  which  is 
covered  by  a thin  compact  shell  of  bone,  which  is 
often  perforated  by  various  holes. 

This  disease  has  been  described  by  different 
authors,  by  Marcus  Severinus,  De  recondita  Ab~ 
scessus  natura,  edit,  de  Leyd.  I met  with  a case 
of  it  which  I think  wmrthy  of  insertion  in  a note^ 
the  disease  being  very  rare  *. 

* “ A—  M set.  ^1. 

" Extending  from  the  scapula  along  the  shoulder,  and 
down  to  the  elbow  of  the  left  arm,  is  a tumor  of  a very  great 
size,  about  twenty-eight  inches  in  circumference  at  its  thickest 
part,  including  the  arm.  It  appears  to  be  firmly  attached  to 
that  half  of  the  scapula  next  the  arm,  and  also  to  the  pec- 
toral muscle.  The  patient  can  move  the  shoulder  upwards, 
on  account  of  the  weight  of  the  tunior,  this  is  performed 
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Boiies  converted  into  a substance  like  Chalk. 

The  extremities  of  the  bones  of  the  feet  and 
hands  have  been  said  to  be  occasionally  converted 
into  a white  substance  like  chalk,  in  persons  who 
have  long  been  afflicted  by  gout. 


with  difficulty.  The  tumor  is  very  unequal  on  its  surface, 
has  a firm  feel,  and  in  some  places  is  even  hard  to  the  touch ; 
the  anterior  part  is  covered  by  a number  of  veins,  very  much 
enlarged,  and  the  integuments  covering  it  possess  nearly  their 
natural  appearance,  excepting  on  its  most  elevated  points, 
where  they  are  somewhat  of  a red  colour,  and  the  tumor 
there  feels  softer  than  in  any  other  of  its  parts.  Nearly 
half  way  between  the  shoulder  and  elbow,  on  the  anterior 
part,  the  integuments  have  burst,  and  through  the  opening 
there  protrudes  a fungus,  somewhat  larger  in  size  than  an  egg, 
of  a red  colour,  discharging  from  its  surface  a yellowish  coloured 
pus,  and  upon  the  least  touch  this  fungus  is  frequently  observed 
to  discharge  a considerable  quantity  of  blood.  In  the  whole 
tumor  there  is  sense  of  heat,  and  an  acute  lancinating  pain, 
shooting  towards  the  fungus  above  mentioned.  About  twelve- 
months  ago,  a small,  hard,  very  painful  tumor  made  its  appear- 
ance on  the  top  of  the  shoulder,  which  has  since  gradually  in- 
creased to  its  present  size. 

‘‘  The  tumor  has  been  opened  several  times  with  a lancet, 
by  which  nothing  was  evacuated  except  a quantity  of  pure 
blood. 

“ He  is  much  emaciated  : pulse  full,  quick  and  soft ; and  from 
the  weight  and  size  of  the  tumor,  he  turns  himself  in  the  bed 
with  great  difficulty. 
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Mollities  Ossium. 

The  Mollities  Ossium  has  been  described  as  a 
primary  disease  ; but  1 believe  it  to  be  more  fre- 
quently symptomaric.  I have  a preparation  of 
the  knee-joint  of  a young  woman  whose  limb  was 
amputated  on  account  of  a white  swelling,  the 
bones  of  which  were  so  soft,  that  I divided  them 
with  a scalpel,  without  turning  the  edge  of  it. 

The  bones  of  the  foot  are  sometimes  reduced  to 
a similar  state  by  scrofula  ; and  1 have  seen  the 
middle  of  the  humerus  as  flexible  as  thick  leather 
which  hai  been  steeped  in  water  for  some  time, 
which  is  supposed  by  some  to  be  the  effect  of  can- 
cer, by  others  of  the  osteo-sarcoma.  The  disease 
is  therefore  sometimes’  cy’uptomatic,  and  peculiar 
to  some  bones  of  the  body  only  ; on  o her  occa- 
sions, it  has  been  described  as  a general  disease. 

“ Dissection. 

On  making  an  incision  through  the  integuments,  which 
were  every  wliere  extremely  thin,  and  on  dividing  the  tumor 
from  one  extremity  to  the  other,  it  was  found  to  be  composed 
of  a substance  very  much  resembling  bony  callus  ; but  in  many 
places,  the  tumor  was  of  a solid  texture,  and  could  not  be  di- 
vided but  by  a saw.  The  cells  of  this  callus-like  substance 
were  filled  with  matter  somewhat  of  the  consistence  of  soft 
cheese.  The  tumor  adhered  every  where  strongly  to  the  out- 
side of  the  os  humeri,  which  was  completely  diseased  from  one 
extremity  to  the  other,  and  somewhat  enlarged.  The  upper 
part  of  the  tumor  seemed  also  attached  to  the  acromion  process 
of  the  scapula,  as  well  as  to  the  distant  extremity  of  the  clavicle, 
and  there  was  moreover  a complete  anchylosis  of  the  shoulder* 
joint. 
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Mollities  ossium  is  sometimes  the  effect  of  lues 
venerea. 

Mr  Salle  relates  the  case  of  a woman  who  was 
seized  with  mollities  after  two  mercurial  courses : 
the  bones  became  extremely  soft  *. 

* Mr  BevaNj  in  the  Phil.  Trans.  1752,  4S.  N.  470.  relates 
the  case  of  a woman,  who  at  the  age  of  thirty-six  was  seizeej 
with  frequent  copious  discharges  of  urine. 

This  was  attended  by  gradual  emaciation,  hectic,  quick  low 
pulse,  thirst,  and  great  pain  in  the  shoulders,  back  and  limbs. 

Eighteen  months  before  her  death,  she  had  such  weakness 
and  pain  in  her  limbs  as  to  be  confined  to  bed. 

The  bones  of  her  arms  and  legs  felt  soft  to  the  touch  for  many 
months  before  her  death,  and  bent  freely  in  all  directions. 

On  dissection,  the  membrana  adiposa  was  found  thicker  than 
could  have  been  expected  in  one  so  emaciated. 

The  sternum  and  ribs  were  very  soft. 

The  lungs  adhered  closely  to  the  ribs  for  four  or  fi%’e  inches 
on  each  side.  The  liver  was  one-third  larger  than  natural,  and 
also  the  spleen. 

There  were  appearances  of  anchylosis  having  been  formed 
about  the  joints  of  the  carpal  and  metacarpal  bones. 

The  bones  were  soft  and  membranous,  and  contained  a fluiii 
of  the  consistence  of  honey. 

There  were  no  appearances  of  any  bones  in  her  legs  or  arms, 
except  near  the  joints,  and  these  parts  were  verj-  soft,  and  very 
full  of  holes  like  a honeycomb. 

A remarkable  instance  of  this  kind  occurred  in  Paris,  in  the 
person  of  Madame  Supiot. 

This  woman  Avas  attacked  by  the  disorder  when  thirty-three 
years  of  age. 

The  disease  began  by  a febrile  attack,  and  very  acute  pains 
jn  almost  every  part  ef  her  body,  which  were  most  acute 
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Fragility  of  the  Bones. 

The  bones  sometimes  contain  an  excess  of  earthy 
Inattei',  and  are  extremely  brittle. 

To  this  state  they  are  reduced  by  old  age,  and 
by  different  diseases,  the  scurvy,  lues,  cancer,  and 
more  especially  in  the  latter  stages  of  those  dis- 
eases. 

The  bones,  in  the  latter  stage  of  scurvy,  as  Dr 
Mead  has  well  remarked,  become  so  brittle,  that 
they  break  from  the  slightest  violence,  and  do  not 
consolidate  afterwards ; for  even  the  callus  is  de- 
stroyed after  it  has  been  formed. 

Mr  Boyer*  informs  us,  that  if  the  bones  of  a 
scorbutic  person  be  boiled,  the  periosteum  sepa- 
rates very  soon,  lamellae  scale  off,  and  in  some 
cases  the  bones  dissolve  entirelv. 

They  also  fall  into  powder,  if  kept  for  some 

in  the  inferior  extremities.  After  having  been  in  this  very 
distressed  situation  for  nine  months,  she  broke  her  thigli- 
bone  by  turning  in  bed.  The  fracture  did  not  heal,  though 
a surgeon  applied  the  broken  bones  accurately  to  each  other. 
The  bones  of  the  thigh  becaitie  soft  on  that  side,  and  then  the 
bones  of  the  other  thigh.  For  the  four  last  years  of  her  life, 
she  suffered  very  excruciating  pain ; the  softness  and  flexibility 
of  her  bones  increased  daily.  Her  breathing  became  difficult. 
Spine  very  crooked;  she  lost  a foot  of  her  height.  Spleen 
was  very  large,  liver  very  small.  All  the  bones  except  the  teeth 
tvere  very  soft ; the  periosteum  was  very  thick. 

* Vid.  bis  Lectures  on  the  Diseases  of  bones. 
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time,  but  particularly  if  exposed  alternately  to  heat 
and  moisture. 

From  the  poison  of  cancer  *,  the  bones  are  some- 
times reduced  to  so  brittle  a state  as  to  be  broken  by 
the  effort  of  turning  in  bed,  of  which  a very  re- 
markable case  is  mentioned  in  the  London  Medical 
Journal. 

Louis  gives  the  case  of  a nun  who  broke  her 
arm  by  leaning  on  a servant  as  she  was  entering 
a carriage. 

Anchylosis. 

Anchylosis  is  sometimes  the  sequel  of  the  va- 
rious accidents  and  diseases  of  the  joints,  as  sprains, 
dislocations,  abscesses,  fractures,  and  white  swell- 
ing. 

The  anchylosis  is  Imperfect  or  Perfect. 

It  was  formerly  observed,  that  the  synovial  ap- 
paratus is  so  disposed,  that  the  more  the  joint  is 
moved,  the  greater  the  quantity  of  synovia  is 
poured  out,  and  vice  versa  ; and  hence,  when  a joint 
is  kept  motionless  for  some  time,  the  synovia  is  not 
secreted  in  its  usual  quantity,  or  this  secretion 
wholly  interrupted,  in  consequence  of  which,  the 
dry  articular  cartilages  when  the  joint  is  moved, 
rub  violently  upon  each  other,  and  an  inflamma- 
tion follows. 

Anchylosis  takes  place  in  tico  different  man- 
ners : the  first  is  by  far  the  most  simple  form  of 

* Vid.  Plate  7. 
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the  disease,  and  is  not  attended  by  any  loss  or  de- 
struction of  substance,  and  seems  to  be  produced 
by  means  of  the  inflammation  attacking  the  carti- 
lages, which  is  succeeded  by  the  accretion  of  the 
bones. 

This  variety  of  the  disease  is  also  the  conse- 
quence of  caries  of  the  bones,  the  articular  carti- 
lages being  destroyed,  the  diseased  surfaces  of  the 
bones  are  in  immediate  contact,  and  frequently 
grow  together. 

In  the  second  species  of  anchylosis,  the  bones 
are  united  by  means  of  a shell  of  bone,  which  sup- 
plies the  place  of  the  capsular  ligament  in  the  joint. 

General  Observations  on  Fracture. 

The  bones  of  the  old,  which  contain  a large 
quantity  of  earth,  are  more  frequently  fractured 
than  those  of  the  young. 

Those  bones  which  are  slightly  covered,  are 
more  readily  broken  than  the  deeper-seated  bones. 

The  bones  of  persons  afflicted  by  cancer,  gout, 
scurvy,  and  scrofula,  are  readily  broken.  Louis 
and  Saviard  have  described  cases,  in  which  the 
bones  of  women  afflicted  with  cancer  were  broken 
by  so  slight  an  effort  as  the  turning  in  bed. 

Some  bones,  from  their  situation  and  office,  are 
much  exposed  to  fracture  : thus,  the  long  bones  of 
extremities  are  often  broken,  as  these  serve  as 
pillars  or  levers. 
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None  of  the  flat  bones  are  much  exposed  to 
fracture,  except  those  of  the  cranium. 

Both  tables  of  the  skull  are  generally  fractured. 

Fracture  is  often  accompanied  by  depression  of 
the  skull ; but  in  early  life,  the  skull  is  sometimes 
depressed,  but  not  fractured. 

Fractures  of  the  skull  generally  extend  upwards 
from  the  place  on  which  the  injury  was  received, 
but  sometimes  downwards,  and  across  the  base  of 
the  skull  through  the  partes  petrosae  of  the  tempo- 
ral bones,  from  temple  to  temple. 

Fractures  often  extend  further  in  the  inner  than 
the  outer  table  of  the  skull,  and  sometimes  follow 
the  course  of  the  principal  artery  of  the  dura 
mater,  or,  in  infants,  of  the  bony  fibres. 

The  clavicles  and  radii  are  much  exposed,  from 
their  office,  to  fracture  ; the  former  keeps  the  shoul- 
der and  breast-bone  at  a proper  distance,  and  is 
more  or  less  affected  by  eyery  movement  of  the 
extremity  ; the  other  supports  the  hand. 

The  clavicles  are  not  only  broken  by  violences, 
directly  applied,  but  by  shock  communicated : thus, 
the  clavicle  is  broken  by  falls  on  the  shoulder, 
and  also  on  the  hands. 

The  smaller  irregular-shaped  bones,  as  those  at 
the  wrist,  and  in  the  ancles  and  feet,  may  be 
crushed  by  a great  weight,  but  can  scarcely  be  said 
to  be  broken. 

Fractures  take  place  at  the  middle,  or  towards 
the  extremities  of  the  bones. 

Fractures  are  simple  or  complicated : in  the  for- 
mer, the  injury  is  limited  to  the  bone  and  peri- 
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osteum ; in  the  latter,  the  muscles  and  skin  are 
injured.  Sometimes  bones  are  broken  in  several 
places  *. 

Fractures  are  sometirhes  incomplete ; and  these 
rarely  occur  but  in  the  young. 

The  surfaces  of  the  pieces  of  the  fractured  bone 
touch  each  other  generally,  as,  where  another  bone 
serves  to  support  the  broken  bone  \ the  fibula,  for 
instance,  retains  pieces  of  the  broken  tibia,  in  im- 
mediate contact. 

Sometimes  the  fractured  pieces  of  bone  touch  each 
other  only  partially  ; as,  from  the  foot  being  turned 
round  when  the  tibia  has  been  fractured,  the 
outer  part  of  ' the  circumference  of  the  under 
piece  of  the  broken  bone  may  be  applied  to  the 
inner  part  of  the  circumference  of  the  upper 
piece. 

If  the  muscles  be  fixed  to  both  pieces  of  the 
broken  bone,  these  are  not  disunited ; but  if  they 
are  only  attached  to  one  of  these,  as  in  fracture  at 
the  neck  of  the  humerus,  the  teres  major  and  la- 
tissimus  dorsi  draw  the  under  portion  upwards  and 
backwards. 

If  the  neck  of  the  thigh-bone  be  broken,  the 
upper  piece  having  no  muscle  fixed  into  it,  the 
muscles  fixed  to  the  under  and  larger  piece  draw 
it  upwards,  so  that  the  limb  loses  one  or  two  inches 
©f  its  length. 

VOL.  I.  L 


• Vid.  Plate  14. 
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The  muscles  fixed  into  the  superior  piece  of 
the  broken  bone,  may  bring  about  a separation  of 
the  fractured  pieces ; as,  when  the  thigh-bone  is 
broken  below  the  small  trochanter,  the  iliac  and 
psoas  muscles  draw  the  upper  broken  piece  up- 
wards and  inwards. 

VYhen  the  fractured  pieces  are  not  in  contact 
with  each  other,  there  is  a luxuriant  growth  of 
callus  *,  or  an  imperfect  union  takes  place,  and 
a new  joint  is  formed. 

In  cases  of  complicated  fracture,  the  neigh- 
bouring soft  parts  are  much  injured,  and  some- 
times this  fracture  is  combined  with  a luxation. 

Qeneral  observations  on  Luxatiohs. 

By  this  term  is  understood,  the  displacement  of 
bone  from  its  usual  situation. 

In  different  joints,  there  is  a diversity  of  struc- 
ture, accommodated  to  the  motion  which  that 
joint  is  capable  of  performing. 

In  order  to  form  an  accurate  opinion  respecting 
the  different  kinds  of  luxation,  and  the  method  of 
replacing  the  dislocated  bones,  an  exact  anatomical 
knowledge,  not  only  of  the  structure  of  the  joint, 
but  also  of  the  motion  it  is  capable  of  performing, 
and  of  the  position  of  the  neighbouring  muscles, 
is  required. 


* Vid.  Plate  13, 
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Luxations  are  frequent  where  a joint  admits  of 
free  motion,  and  in  different  directions.  Thus 
the  motions  at  the  shoulder-joints  are  more  free 
than  those  of  other  joints  ; and  hence  that  joint  is 
more  frequently  dislocated  than  any  other. 

A dislocation  is  more  rare  in  the  joints  like  a 
hinge;  for  the  extent  of  surface  of  the  articulation 
is  considerable,  and  the  joint  admits  of  flexion  and 
extension  only,  and  the  ligaments  are  short,  thick, 
and  numerous. 

The  structure  of  the  joints,  points  out  the  di- 
rection in  which  the  luxation  commonly  happens. 
Thus  the  humerus  may  be  dislocated  upwards, 
downwards,  inwards  or  outwards,  or  the  ball  of 
the  os  humeri  may  pass  over  any  part  of  the  gle- 
noid cavity.- 

The  direction  of  the  luxation  is  determined  also 
by  the  position  of  neighbouring  muscles  and  ten- 
dons ; hence,  as  the  capsular  ligament  at  the  shoul- 
der, is  not  so  much  strengthened  at  the  inner,  as 
at  the  outer  side,  luxations  inwardly  are  more  fre- 
quent than  in  the  contrary  direction. 

The  hip-joint  is  most  commonly  dislocated 
downwards  and  inwards,  from  the  deficiency  of 
bone  at  the  inner  side  of  the  acetabulum. 

Luxations  are  complete,  incomplete,  or  complica- 
ted with  contusion  orjracture. 
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In  the  complete  luxation,  the  bone  is  complete- 
ly displaced ; its  articulating  surfaces  not  being  in 
contact. 

According  to  Petit  and  others,  the  capsular  li- 
gament is  merely  stretched  ; but  a complete  luxa- 
tion is  generally  attended  by  laceration  of  liga- 
ments. 

My  Father,  while  a student  in  this  University, 
made  many  experiments  on  this  subject,  and  found 
that  he  could  not  imitate  a luxation  without  a la- 
ceration of  the  ligaments,  even  after  they  had  been 
steeped  in  tepid  water  for  several  hours ; and  he 
afterwards,  upon  dissecting  the  joints  of  persons 
who  had  died  with  dislocations,  had  the  satisfac- 
tion of  finding  his  former  observations  confirm- 
ed. 

There  are  some  joints  which  can  only  he  com- 
pletely luxated,  as  the  hip-joint,  as  the  smooth  head 
of  the  thigh-bone  is  covered  by  cartilage,  and  lu- 
bricated by  synovia,  and  it  either  slips  from  the 
brim  of  the  acetabulum  into  its  original  situation, 
or  into  a new  situation. 

By  the  incomplete  dislocation,  the  head  of  the 
bone  is  only  partially  displaced,  and  rests  upon 
some  part  of  the  socket  of  the  contiguous  bone. 
Such  luxations  are  most  frequent  at  the  elbow, 
hiee,  and  foot. 
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Luxations  may  be  complicated  with  fracture, 
contusion,  or  with  a wound  of  blood-vessels  or 
nerves ; hence  blood  may  be  effused  in  the  cellu- 
lar substance,  or  a degree  of  palsy  produced. 

In  consequence  of  the  luxation,  the  rent  in  the 
capsular  ligament^  through  which  the  head  oj  the 
bone  has  passed,  Jills  up ; and  the  torn  ligament 
adheres  to  the  neighbouring  parts ; the  adjacent 
muscles  adapt  themselves  to  the  state  of  the  bones^ 
and  become  stiff';  and  the  head  of  the  displaced 
bone  changes  its  form. 

If  the  head  of  the  displaced  bone  works  upon  a 
flat  surface,  the  cellular  substance  is  condensed 
into  a kind  of  capsular  ligament,  then  osseous  mat- 
ter is  deposited  around  that  ligament,  so  that  a 
new  osseous  cavity  is  formed ; and  hence  a person 
who  had  been  bedridden  for  years,  regains  the 
power  of  locomotion. 

My  Father  met  with  a case,  where  a luxated 
humerus  was  lodged  in  a new  socket,  and  tied  by 
new  ligaments  to  the  scapula. 

Sometimes  a new  joint  is  not  formed;  yet  the 
dislocated  bones  accommodate  themselves  in  such 
a manner  to  each  other,  that  the  patient  can  walk 
for  a considerable  distance  after  the  disease  has 
been  of  some  duration. 

In  the  last  place,  the  head  of  the  displaced 
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bone  is  sometimes  retained  by  new-formed  bone 
in  its  unnatural  situation. 
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CHAPTER  IX. 

€IEiSrEKAL  OBSERVATIONS  ON  THE  ORGA- 
NIC DISEASES  OF  LIGAMENTS. 

Ligaments,  being  serous  membranes,  are  sub- 
ject to  the  organic  diseases  of  membranes  of  a si= 
milar  structure. 
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Diseases  of  the  ligaments  of  the  superior  ex- 
tremities are  more  frequent  than  those  of  the  in- 
ferior. 

1st,  They  are  torn  in  cases  of  luxation. 

They  are  frequently  inflamed,  and  then  be- 
come exquisitely  sensible,  and  in  consequence  of 
the  inflammation,  are  much  thickened,  and  some- 
times suppurate,  and  the  pus  works  its  way  out- 
wardly. 

Sd,  By  gout  and  rheumatism,  they  acquire  an 
unnatural  thickness,  and  are  rendered  rigid. 

^th,  Cartilaginous  bodies  sometimes  grow  from 
the  ligaments  and  bursae  mucosae 

5th,  Tophi  are  sometimes  formed  between  the 
layers,  or  on  the  outer  side  of  the  ligaments. 

6th,  An  unusual  relaxation  and  elongation, 
sometimes,  though  rarely,  takes  place  in  the  cap- 
sular ligaments  of  the  joints  of  the  hips  or  hume- 
rus, and  hence  the  head  of  the  humerus,  or  of  the 
thigh-bone,  which  generally  in  such  cases  shrinks, 
and  is  altered  in  its  shape,  falls  out  of  its  socket. 

7th,  The  ligaments,  by  scrofula,  are  reduced  to 
a thickened  and  spongy  state,  or  to  what  Dr  Rei- 
MARUS  has  properly  called  fu7igus  articiilorum. 
It  may  be  proper  to  add,  that  the  articular  carti- 
lages are  softened,  and  afterwards  loosened,  by  this 
disease,  from  the  bones,  and  a quantity  of  ill-con- 
ditioned pus  is  contained  within  the  joint ; and  at 
length  the  bones  are  rendered  carious. 

* Dr  Monbo  2d  on  Bursae  Mucosae,  1788,  p.  32.  tab.  ix- 
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Bth,  Ligaments  are  sometimes  ossified. 

Vid.  Bacheracht  on  the  Diseases  of  Ligaments,  in  Hal- 
ler’s Collection,  Dissert.  Pract.  vi. 


CHAPTER  X. 

GENERAL  OBSERVATIONS  ON  THE  ORGA- 
NIC DISEASES  OF  THE  SYNOVIAL 
APPARATUS. 


TT HE  Synovial  Apparatus  is  frequently  much  in- 
jured by  external  violence,  so  as  to  become  great- 
ly inflamed. 

In  cases  of  sprains,  bruises,  rheumatism  and 
gout,  ati  unnatural  quantity  of  a clear  viscid  li- 
quor is  secreted  within  the  joints,  especially  with- 
in the  knee-joint. 

The  contents  of  these  swellings  are  various,  ac- 
cording to  the  cause  of  the  disease. 

In  cases  of  rheumatism,  the  contents  are  thin, 
and  very  fluid;  in  scrofula  they  are  much  thicker, 
and  from  external  violence,  blood  or  cartilagi- 
nous bodies  are  contained  within  the  joint. 
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On  the  other  hand,  it  has  been  stated  by  Ga- 
len *,  that  this  liquor  is  secreted  in  too  small 
quantity,  and  gives  rise  to  that  crackling  noise 
which  is  observed  in  the  joints  of  old  people. 

The  synovia,  by  being  pent  up,  becoming  acrid 
within  the  joint,  has  been  stated  by  Hildanus  j* 
to  occasion  pain,  and  sinuous  ulcers  and  fistula. 

Anchylosis  has  been  said  to  originate  from  a 
defect  of  the  synovia,  which  is  secreted  in  smaller 
quantity  than  usual,  in  consequence  of  the  limb 
not  being  much  moved.  This  is  succeeded  by  an 
inflammation,  and  the  accretion  of  the  articular 
cartilages. 


CHAPTER  XI. 

GENERAL  OBSERVATIONS  ON  THE  ORGA- 
NIC DISEASES  OF  CARTILAGE. 


1*  Cartilages  are  i-endered  thinner  by  pres- 
sure ; hence,  by  long  continued  pressure  on  one 

* Vid.  Galen,  De  usu  partium,  lib.  xn.  cap.  ii.  Also  Bar# 
THOLiN,  Hist.  Med.  Cent.  iii.  Hist.  ii. 

t Vid.  Hildan.  de  Ichore, 
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side,  the  body  is  thrown  off  its  balance,  and  the 
foundation  of  a permanent  curvature  of  the  spine 
is  laid. 

2.  The  cartilages  are  sometimes  converted  into 
bone,  and  united  to  the  body  of  the  bone,  especi- 
ally in  persons  far  advanced  in  life.  The  inter- 
vertebral cartilages,  the  cartilages  which  connect 
the  ribs  to  the  breast-bone,  and  sometimes  also  the 
articular  cartilages  of  the  hip  and  knee  joints,  have 
been  observed  to  be  ossified. 

3.  Unnatural  pieces  of  cartilage  of  a small  size, 
are  frequently  found  within  the  knee-joint. 

4.  By  scrofula,  the  cartilages  become  softer,  and 
are  sometimes  absorbed  ; and  especially  the  inter- 
vertebral cartilages,  and  the  articular  cartilages  of 
the  hip  and  knee  joints. 

Authors  on  tjie  Diseases  of  Cartilages. 

Vid.  Monro  I’s  Works,  Bromfielo,  Ford.  Med. 
Obs.  vol.  V. 

Morgagni,  Epist.  lvii  art.  14.  et  Epist.  ixix.  art.  12., 
and  DessauiiT,  Journal  de  Medicine. 
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CHAPTER  XII. 

GENERAL  OBSERVATIONS  ON  THE  ORGANIC 
DISEASES  OF  THE  MUSCLES. 

TT HE  Muscles  are  frequently  inflamed,  as,  in 
rheumatism,  and  this  inflammation  does  not  ter- 
minate in  suppuration,  but  in  debility,  rigidity, 
and  the  effusion  of  a gelatinous  matter  into  the 
sheaths  of  the  tendons,  and  their  bursae  mucosae. 

This  inflammation  is  very  apt  to  change  its 
place,  and  also  to  become  chronic. 

Pus  has  sometimes  been  effused  between  the 
fasciculi  of  muscles. 

Muscles  are  sometimes  lacerated  partially,  or 
wholly,  in  consequence  of  violent  exertions ; as 
those  of  the  lower  extremities,  by  making  a false 
step,  or  in  dancing. 

Sometimes  the  muscles  are  extremely  tender. 
Muscles  have  been  occasionally  displaced. 
Muscles  frequently  become  paralytic,  or  arc 
spasmodically  contracted. 
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Some  poisons,  and  especially  lead,  occasion  a 
remarkable  shrinking  of  tlie  muscles,  followed  by 
palsy. 

Gangrene  may  also  be  enumerated  among  the 
organic'  diseases  of  muscles. 

Muscles  have  been  occasionally  converted  into 
a suetty  substance  *,  and  also  into  bone. 

Supernumerary  Muscles. 

Stylopharyngeus  alter,  Subclavius  alter,  Curva- 
tor  coccygis,  Interspinales  cervicis  supernumera- 
rii.  Rectus  capitis  posticus  major  alter.  Rectus 
capitis  lateralis  alter.  Supinator  brevis  alter,  Ex- 
tensor proprius  digit!  medii  manus,  Subcrurales, 
Psoas  tertius  f . 

Muscles  cewanting. 

Many  monsters  have  been  born  without  a 
heart. 

Frequently  a portion  of  the  abdominal  muscles, 
or  of  the  diaphragm  is  awanting 

* Vid.  FcpDERE,  Phys.  positive,  tom.  ii.  Richbrand,  No- 
solog.  Chirurg. 

t Vid,  Sandifort,  Exercit.  Acad,  1.  et  2. 

f Vid.  my  Observations  on  Diaphragmatic  Hernia,  in  the 
treatise  on,  the  Organic  Diseases  d'  the  Alimentary  Canal. 
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Organic  Derangement  of  Tendons  and  Tendinous 
Aponeuroses. 

Tendons  are  frequently  lacerated,  especially 
those  of  the  extensor  muscles,  in  consequence  of 
sudden  and  violent  exertions,  as  in  dancing  or  leap- 
ing. 


CHAPTER  XIII. 

GENERAL  OBSERVATIONS  ON  THE  ORGANIC 
DISEASES  OF  THE  BURS.^  MUCOSiE. 

TT HE  organic  derangements  of  the  bursee,  which 
are  serous  membranes,  are  similar  to  those  of  the 
ligaments. 

Autlm's  on  the  Diseases  of  the  Bursa, 

Monro  on  the  Diseases  of  the  Bursae. 

Koch  oh  the  Diseases  of  the  Bursae. 
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Explanation  of  Plate  ^th. 

This  plate  is  intended  to  communicate  to  the  reader  an 
idea  of  the  manner  in  which  ossification  is  carried  on  in 
the  patell*  of  children. 

The  arteries  (called  by  Mr  John  Hunter  Labouring) 
are  of  large  size,  and  were  filled  by  red  blood,  and  in  the 
act  of  secreting  bone,  and  which  takes  place  in  some 
children  sooner  than  in  others. 

Explanation  of  Plate  5th. 

This  engraving  gives  a view  of  the  manner  in  which 
the  arteries  of  the  muscles  anastomose  together. 

Fig.  1.  represents  the  portion  of  the  muscle,  as  seen  by 
the  naked  eye ; and  fig.  3.  represents  a magnified  view  of 
the  same  portion  of  muscle. 

Explanation  of  Plate  6th. 

This  etching,  which  has  been  for  thirty  years  in  my 
father’s  cabinet,  represents  rather  more  than  one-half  pf 
an  exostosis,  which  grew  from  one  of  the  metacarpal 
bones  of  the  fingers ; it  is  very  irregular  on  its  surface, 
and  quite  different  in  structure  from  the  bone  from  whieh 
it  grew. 

ABC  represents  the  metacarpal  bone,  which  was  very 
much  bent. 

DDDD,  the  knobby  surface  of  the  tumour. 

EE  point  out  the  bony  plates,  which  pass  from  one 
side  of  the  tumour  to  the  other,  and  in  the  interstices, 
there  was  a gristly  matter,  and  a quantity  of  iJi-condL 
tioned  putrid  sanies. 

TOi.  u 
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F points  out  one  of  several  large  cavities  within  the 
exostosis. 

GGG  points  out  the  thickness  of  the  outer  bony  shell 
of  the  exostosis. 

Explanation  of  Plate  1th. 

This  plate  represents  a cancerous  tumour  of  the  lower 
part  of  the  tibia. 

Explanation  of  Plate  Sfh. 

This  plate  represents  the  spina  ventosa  of  the  lower  end 
of  the  humerus,  of  the  upper  part  of  the  ulna,  and  of  the 
lower  part  of  the  radius. 

AA,  the  lower  part  of  the  humerus. 

BB,  the  upper  part  of  the  ulna. 

C,  the  upper  part  of  the  radius. 

D,  the  lower  part  of  the  radius. 

EFGH,  the  bones  of  the  carpus. 

KK,  &c.  the  bones  of  the  metacarpus. 

Explanation  of  Plate  9th. 

In  the  several  figures  of  this  plate,  pieces  of  different 
bones,  which  had  been  cast  off,  and  their  places  suppliedL 
are  represented. 

Fig.  1,  2,  3,  4,  5,  G,  and  7,  represent  portions  of  the 
thigh  bone  which  were  cast  off. 

Fig  8,  and  9,  represent  portions  of  the  skull,  which 
were  cast  off. 
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Fig.  10,  11,  and  12,  represent  portions  of  the  under 
jaw,  which  were  cast  oif  in  a state  of  necrosis. 

Explanation  of  Plate  \Oth. 

The  pieces  of  the  under  Jaw  represented  in  this  plat^ 
were  cast  off,  and  their  places  supplied. 


Explanation  of  Plate  llth. 

This  plate  represents  a portion  of  the  thigh-bone, 
which  had  attained  a very  unnatural  size  and  thickness. 

A,  the  head  of  the  thigh-bone. 

B,  the  neck  of  the  bone. 

C,  the  trochanter  major. 

D,  the  trochanter  minor. 

E,  the  body  of  the  thigh-bone. 


F,  the  medullary  canal  of  the  bone,  which  is  much  less 
than  in  the  healthy  state. 

This  bone  was  analysed.  Vid.  page  38. 

Explanation  of  Plate  \2th. 

This  plate  represents  a portion  of  the  parietal  bone, 
which  is  of  great  thickness,  in  consequence  of  the  exten. 
sion  of  the  diploe. 

The  bone  was  analysed.  Vid.  page  38. 
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Explanation  of  Plate  \Sth. 

This  plate  represents  a fracture  near  to  the  middle  of 
the  clavicle. 

Fig.  1.  represents  the  outer  surface  of  the  bone. 

Fig.  2,.  represents  the  inner  surface  of  the  sawed 
bone. 

Explanation  of  Plate  14*1  h. 

This  plate  represents  a compound  fracture  of  the  fore- 
arm ; both  bones  had  been  broken,  and  both  have  been 
re-united. 
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CHAPTER  L 

OF  THE  SKELETON. 

HE  skeleton,  which  differs  as  to  its  proportions 
in  different  individuals  of  the  same  age*,  in 

* I am  deeply  indebted  to  that  justly  celebrated  sculptor  Mr 
John  Flaxman  of  London,  for  the  following  observations. 
“ The  best  book  I know  of  proportions  is,  Les  proportions  d®. 
Corps  Humain,  by  Gerard  Audran,  which  may  be  also  had 
in  English.  Audran  has  measured  the  Greek  statues,  accord- 
ing to  the  rules  given  by  Vitruvius,  from  the  writings  of  the 
best  Greek  artists,  b.  3.  c.  1.  de  Architectura,  Lihri  Decem.~Th.e 
whole  passage  is  highly  valuable,  because  it  also  furnishes  hints 
concerning  the  manner  in  which  the  ancients  applied  geometry 
and  numbers  to  the  proportions  and  motions  of  the  body  this 
method  has  also  been  successfully  followed  by  John  Alphon- 
90  Borelli,  de  Motu  Animalium,  and  Professor  Camper, 
in  the  valuable  published  fragments  of  his  lectures,  dl  these  per- 
fectly agree  with  the  application  of  geometry  and  numbers,  by 
Pamphilus  to  painting,  according  to  Pliny,  who  also  mentions 
the  balance  of  the  human  figure,  in  describing  the  improve- 
m.ents  of  different  artists, 

“Leonardo  da  Vinci  on  painting,  disperses  in  different  parts 
of  the  book,  most  excellent  observations  on  the  proportions  of 
the  body,  its  balance,  and  the  action  of  muscles, 

M 4 
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different  sexes,  at  the  different  periods  of  life,  and 
in  different  nations,  has  usually  been  divided  by 
anatomists  into  three  parts,  viz.  into  the  head, 
trunk  and  extremities. 

The  Trunk. 

The  trunk  is  subdivided  into  the  Spine,  Pelvis 
and  Thorax. 

The  Spine. 

The  spine  * is  the  long  pile  of  bones  extended 
from  the  condyles  of  the  occiput  to  the  end  of  the 
rump.  It  somewhat  resembles  two  unequal  pyra- 
mids joined  in  a common  base.  It  is  not,  how- 
ever, straight ; for  its  upper  part  being  drawn 
backwards  by  strong  muscles,  it  gradually  advan- 
ces forwards,  to  support  the  oesophagus,  vessels  of 
the  head,  &c.  Then  it  turns  backwards,  to  make 
place  enough  fpr  the  heart  and  lungs.  It  is  next 
bended  forwards,  to  support  the  viscera  of  the  ab- 
domen. It  afterwards  turns  backwards,  for  the 
enlargement  of  the  pelvis. 

The  spine  is  commonly  divided  into  ti'ue  and 
false  vertebra  ; the  former  constituting  the  long 
upper  pyramid,  which  has  its  base  below,  while 
the  false  vertebra  make  the  shorter  lower  pyra- 
mid, the  base  of  which  is  above. 

" Lomazzo  and  some  other  Italian  authors,  as  well  as  Albert 
Durer,  have  written  on  proportion  in  a manner  too  fanciful 
and  indiscriminate  to  be  useful.” 

* tsgas  quMi,  tergmrt,  hominis  carina. 
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True  Vertebra. 

The  true  vertebrae  * are  the  twenty-four  up- 
per bones  of  the  spine,  on  which  the  several  mo- 
tions of  the  trunk  of  our  bodies  are  performed  ; 
from  which  use  they  have  justly  got  their  name. 

Each  of  these  vertebra  is  composed  of  its  body 
and  processes. 

The  body  is  the  thick  spongy  fore-part,  which 
is  convex  before,  concave  backwards,  horizon- 
tal and  plain  in  most  of  them  above  and  be- 
low. 

Numerous  small  holes,  especially  on  the  fore 
and  back  part  of  their  surface,  give  passage  to 
their  vessels,  and  allow  the  ligaments  to  enter 
their  substance. 

The  edges  of  the  body  of  each  vertebra  are 
covered,  especially  at  the  fore-part,  with  a ring  of 
bone  firmer  and  more  solid  than  the  substance  of 
the  body  any  where  else.  These  rings  seem  to 
be  joined  to  the  vertebrae  in  the  form  of  epiphyses. 
They  are  of  great  use  in  preventing  the  spongy 
bodies  from  being  broken  in  the  motions  of  the 
trunk. 

Intervertebral  substance. — Between  the  bodies 
of  each  two  adjoining  vertebrae^  a substance  5e- 

• spondyli,  ossa  orbiculata^  ossa  vertebra* 

ta,  verticula. 
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tween  the  nature  of  ligament  and  cartilage  is  inter- 
posed ; which  seems  to  consist  of  concentrical  cur- 
ved fibres,  when  it  is  cut  horizontally  ; but  when 
it  is  divided  perpendicularly,  the  fibres  appear 
oblique  and  decussating  each  other  *. 

The  outer  part  of  the  intervertebral  ligaments 
is  the  most  solid  and  hard ; and  they  gradually 
become  softer  towards  the  centre.  The  external 
fibrous  part  of  each  is  capable  of  being  greatly 
extended  ; and  of  being  compressed  into  a very 
small  space,  while  the  middle  fluid  part  is  incom- 
pressible, or  nearly  so  ; and  the  parts  of  this  liga- 
ment between  the  circumference  and  centre  ap- 
proach in  their  properties  to  either,  in  proportion 
to  their  more  solid  or  more  fluid  texture.  The 
middle  point  is  therefore  a fulcrum  or  pitot,  on 
which  the  motion  of  a ball  and  socket  may  be 
made,  with  such  a gradual  yielding  of  the  sub- 
stance of  the  ligament,  in  whatever  direction  our 
spines  are  moved,  as  saves  the  body  from  violent 
shocks,  and  their  dangerous  consequences  f. — 
This  ligamento-cartilaginous  substance  is  firmly 
fixed  to  the  horizontal  surfaces  of  the  bodies  of 
the  tertehrce,  to  connect  them,  in  which  it  is  as- 

• Blancard,  Anat.  reforin.  cap.  32. — Weitbreicht.  Syndes- 
molog.  sect.  4.  § 15. 

t Medical  essays  and  observ.  vol,  5.  art.  28.,  by  Dr  Monro 
san,,  Edinburgh. 
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sisted  by  a strong  membranous  ligament,  whicb 
lines  all  their  concave  surface,  and  by  a still  strong- 
er ligament  that  covers  all  their  anterior  convex 
surface. 

We  may  lay  it  down  as  a general  rule,  notwith- 
standing some  exceptions,  That  the  bodies  of  the 
*certebrce  are  smaller,  and  more  solid  above,  but  as 
they  descend,  they  appear  larger  and  more  spongy ; 
and  that  the  cartilages  between  them  are  thick, 
and  the  surrounding  ligaments  strong  in  proportion 
to  the  largeness  of  the  xiertebrcEy  and  to  the  quantity 
of  motion  they  perform ; By  which  disposition, 
the  greater  weight  is  supported  on  the  broadest 
best  secured  base,  and  the.  middle  of  our  body  is 
allowed  a large  and  secure  motion. 

Processes. — From  each  side  of  the  body  of  each 
^ertebree,  a bony  bridge  is  produced  backwards, 
and  to  a side  ; from  the  posterior  end  of  which, 
one  slanting  process  rises  and  another,  descends  ; 
the  smooth,  and  what  is  generally  the  flattest  side 
of  each  of  these  four  processes,  which  are  called  the 
oblique  *,  is  covered  with  a smooth  cartilage  ; and 
the  two  lower  ones  of  each  vertebra  are  fitted  to, 
and  articulated  with  the  two  upper  or  ascending 
oblique  processes  of  the  vertebra  below,  having 
their  articular  ligaments  fixed  into  the  rough  line 
round  their  edges. 

From  between  the  oblique  processes  of  each  side 


* Articulatorii,  niuuaai. 
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the  vertebra  is  stretched  out  laterally  into  a pro- 
cess that  is  named  transverse. 

From  the  back-part  of  the  roots  of  the  two  ob- 
lique, and  of  the  transverse  process  of  each  side,  a 
broad  oblique  bony  plate  is  extended  backwards, 
and  where  these  meet,  the  seventh  process  of  the 
vertebrae  takes  its  rise,  and  stands  out  backwards  : 
This  being  generally  sharp-pointed  and  narrow- 
edged,  has  therefore  been  called  spinal  process ; 
from  which  this  whole  chain  of  bones  has  got  its 
name. 

Besides  the  common  ligament  which  lines  all 
the  internal  surface  of  the  spinal  processes,  as  well 
as  of  the  bodies,  there  are  particular  ligaments 
that  connect  the  bony  bridges  and  processes  of  the 
contiguous  vertebrae  together. 

The  substance  of  the  processes  is  considerably 
'Stronger  and  firmer,  and  has  a thicker  external 
plate  than  the  bodies  of  the  vertebrae  have. 

Vertebral  Canal. 

The  seven  processes  form  a concavity  at  their 
fore-part,  which,  joined  to  the  one  at  the  back- 
part  of  the  bodies,  makes  a great  hole,  and 
the  holes  of  all  the  vertebrae  form  a long  large 
conduit*^  for  containing  the  spinal  marrozo. — 
In  the  upper  and  lower  edge  of  each  lateral 
bridge,  there  is  a notch.  These  are  so  adapted  to 
each  other  in  the  contiguous  vertebrae,  as  to  form 
a round  hole  in  each  side  between  each  two  verte- 

* ’is^a  Canalis; 
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br(Ey  through  which  the  nerves  that  proceed  from 
the  spinal  marrow  and  its  bloodvessels  pass. 

Articulations. — The  articulations  then  of  these 
true  vertebrce  are  plainly  double  ; for  their  bodies 
are  joined  by  the  intervening  cartilage  above  de- 
scribed, and  their  oblique  processes  being  tipped 
with  cartilages,  are  so  connected  by  their  ligaments, 
as  to  allow  a small  degree  of  motion  to  all  sides. 
Hence,  it  is  evident,  that  their  centre  of  motion  is 
altered  in  different  positions  of  the  trunk;  For 
when  we  bow  forwards,  the  upper  moved  part 
bears  entirely  on  the  bodies  of  the  vertebrce  ; If 
we  bent  back,  the  oblique  processes  support  the 
weight : If  we  recline  to  one  side,  we  rest  upon 
the  oblique  processes  of  that  side  and  part  of  the 
bodies ; If  we  stand  erect,  all  the  bodies  and  ob- 
lique processes  have  their  share  in  our  support. 

Advantages. — Hence  it  follows,  1.  That  be- 
cause the  joints  of  which  the  spine  is  composed 
are  so  numerous,  the  spinal  marrow,  nerves,  blood- 
vessels, &c.  are  not  liable  to  such  compression 
and  over-stretching  in  the  motion  of  the  trunk  of 
the  body,  as  they  would  otherwise  be,  since  seve- 
ral vertebra  must  be  concerned  in  every  motion 
of  the  spine  ; and  therefore  a very  small  curvature 
is  made  at  the  conjunction  of  any  two  vertebra  *. 
2.  That  an  erect  posture  is  the  surest  and  firmest, 
because  the  surface  of  contact  of  the  fulcra  is 
largest,  and  the  weight  is  most  perpendicular  to 

^ palen.  de  usu  part.  lib.  12.  cap.  12. 
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them  *.  3.  That  the  muscles  which  move  the 

spine,  act  with  greater  force  in  bringing  the  trunk 
to  an  erect  posture,  than  in  drawing  it  to  any 
other  ; for  in  bending  forwards,  backwards,  or  to 
a side,  the  muscles  which  perform  any  of  these  ac- 
tions are  nearer  the  centre  of  motion ; consequent- 
ly, the  lever  with  which  they  act  is  shorter,  than 
when  the  centre  of  motion  is  on  the  part  of  the 
•certbra,  opposite  to  that  where  these  mucles  arc 
inserted,  which  is  the  case  in  raising  the  trunk. 
This  is  extremely  necessary ; since,  in  the  deflec- 
tions of  the  spine  from  a perpendicular  bearing,  the 
weight  of  the  body  soon  inclines  it  which  way  wc 
design  ; whereas,  in  raising  us  erect,  this  great 
weight  must  be  more  than  counteracted. 

4.  In  calculating  the  force  exerted  by  the  mus- 
cles which  move  the  spine,  we  should  always 
make  allowance  for  the  action  of  the  cartilages  be- 
tween the  >vertebr(£,  which,  in  every  motion  from 
an  erect  posture,  must  be  stretched  on  one  side, 
and  compressed  on  the  other,  to  both  which  they 
resist ; whereas,  in  raising  the  trunk,  these  car- 
tilages assist  by  their  springy  force  f . 

5.  We  are  hence  naturally  led  into  the  reason 
of  our  height  of  stature  increasing  in  the  morn- 
ing, and  diminishing  at  night  :jl ; for  the  inter- 

• Paaw  de  oSsib.  part.  2.  cap.  2. 

+ Borelli  de  motu  animal,  pars  1.  schol.  ad  propos.  58.  Parent 
Histoire  de  I’Acad.  des  Sciences,  1702. 

f.  Wasse  Philosoph.  Transact,  numb.  383.  art.  1. 
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iiiediate  cartilages  of  the  vertehrcc  being  pressed 
all  day  long  by  the  weight  of  our  body,  become 
more  compact  and  thin  in  the  evening ; but  when 
they  are  relieved  from  this  pressure  in  the  night, 
they  again  expand  themselves  to  their  former  thick- 
ness ; and  seeing  the  bulk  of  any  part  must  vary 
according  to  the  different  distension  or  repletion 
of  the  vessels  composing  it,  wm  may  understand 
how  we  become  taller  after  a plentiful  meal,  and 
decrease  after  fasting  or  evacuations 

6.  From  the  different  articulations  of  the  bo- 
dies, and  oblique  processes  of  the  *certehr(E,  and 
the  different  strength  of  the  ligaments,  it  is 
plain,  that  they  are  formed  so  as  to  allow  much 
larger  motion  forwards  than  backwards ; this  last 
being  of  much  less  use,  and  might  be  dangerous, 
by  overstretching  the  large  blood-vessels  that  are 
contiguous  to  the  bodies  of  the  'vertehrcB  f. 

7.  The  intervertebral  cartilages  shrivelling  as 
they  become  more  solid  by  age,  is  the  cause  why 
old  people  generally  bow  forwards,  and  cannot  raise 
their  bodies  to  such  an  erect  posture  as  they  had 
in  their  youth. 

At  the  ordinary  time  of  birth,  each  vertebra 
consists  of  three  bony  pieces,  connected  by  carti- 
lages ; to  wit,  the  body,  which  is  not  fully  ossi- 
fied, and  a long  crooked  bone  on  each  side ; 
on  which  we  see  a small  share  of  the  bony  bridge, 

* Abbe  Fontenu,  Histoire  de  I’Acad.  des  Sciences,  1725. 


t Galen,  de  usu  part,  lib.  1.  cap.  16. 
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the  oblique  processes  complete,  the  beginning 
transverse  processes,  and  the  oblique  plate,  but  no 
spinal  processes,  so  that  the  teguments  are  in  no 
danger  of  being  hurt  by  the  sharp  end  of  these 
while  a child  is  in  its  bended  posture  in  the  womb, 
nor  while  it  is  squeezed  in  the  birth. 

Causes  of  Deformity  of  the  Spine. 

If  one  or  more  x'ertebree,  or  their  cartilages, 
are  of  unequal  thickness  in  opposite  sides,  the 
spine  must  be  reclined  over  to  the  thinner 
side  ; which  now  sustaining  the  greatest  share 
of  the  w^eight,  must  still  be  more  compres- 
sed, consequently  hindered  from  extending  it- 
self in  proportion  to  the  other  side,  which, 
being  too  much  freed  of  its  burden,  has  li- 
berty to  enjoy  a luxuriant  growth.  The  cau- 
ses on  which  such  an  inequality  of  thickness 
in  diffei'ent  sides  of  the  x>ertehrce  depends  may 
vary  : for  either  it  may  be  owing  to  an  over- 
distension of  the  vessels  of  one  side,  and  from 
thence  a preternatural  increase  of  the  thickness 
of  that  part ; or,  which  more  commonly  is  the 
case,  it  may  proceed  from  an  obstruction  of  the 
vessels,  by  which  the  application  of  proper  nou- 
rishment to  the  bony  substance  is  hindered,  whe- 
ther that  obstruction  depends  on  the  faulty  dispo- 
sition of  the  vessels  or  fluids,  or  whether  it  is  pro. 
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duced  by  an  unequal  mechanical  pressure,  occasion- 
ed by  a paralytic  weakness  of  the  muscles  and  liga- 
ments, or  by  a spasmodic  over- action  of  the  muscles 
on  any  side  of  the  spine,  or  by  people  continuing 
long,  or  putting  themselves  frequently  into  any 
posture  declining  from  the  erect  one  : In  all  these 
cases  one  common  effect  follows,  to  wit,  the  ver- 
tebra, or  their  cartilages,  or  both,  become  thick- 
er on  that  side  where  the  vessels  are  free,  and  be- 
come thinner  on  the  other  side  where  the  vessels 
are  straitened  or  obstructed. 

Whenever  any  morbid  curvature  is  thus  made, 
a second  turn,  but  in  an  opposite  direction  to  the 
former,  must  be  formed  ; both  because  the  muscles 
on  the  convex  side  of  the  spine  being  stretched, 
must  have  a stronger  natural  contraction  to  draw 
the  parts  to  which  their  ends  are  fixed,  and  be- 
cause the  patient  makes  efforts  to  keep  the  centre 
of  gravity  of  the  body  perpendicular  to  its  base, 
that  the  muscles  may  be  relieved  from  a constant 
violent  contractile  state,  which  always  creates 
uneasiness  and  pain. 

The  general  indication  of  cure  is,  to  counter- 
act the  bending  force,  by  increasing  the  com- 
pression on  the  convex  part  of  the  curvature,  and 
diminishing  it  on  the  concave  side.  The  man- 
ner of  executing  which  in  particular  cases  must 
be  different,  and  requires  a very  accurate  exami- 
nation of  the  circumstances  both  of  the  disease 
and  patient.  In  many  such  cases,  I have  found 
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some  simple  directions,  as  to  the  posture  in  which 
the  patient’s  body  should  be  kept,  of  very  great 
advantage. 

The  true  vertehrce  are  commonly  divided  in- 
to three  classes,  viz.  cervical,  dorsal,  and  lumbar. 

Cervical  VertebrcE. 

The  cervical*,  the  seven  uppermost  vertebra, 
are  distinguished  from  the  rest  by  these  marks ; 
Their  bodies  are  smaller  and  more  solid  than  any 
others,  and  flatted  on  the  fore-part,  to  make  way 
for  the  oesophagus. 

They  are  also  flat  behind,  where  small  pro- 
cesses rise,  to  which  the  internal  ligaments  are 
fixed. 

The  upper  surface  of  the  body  of  each  verte- 
bra is  made  hollow,  by  a slanting  thin  process 
which  is  raised  on  each  side  : The  lower  surface 
is  also  excavated,  but  in  a different  manner  ; for 
here  the  posterior  edge  is  raised  a little,  and  the 
one  before  is  protruded  a considerable  way.  Hence 
we-  see  how  the  cartilages  between  those  bones 
are  firmly  connected,  and  their  articulations  are 
secure. 

The  cartilages  between  these  vertebrae  are  thick, 
especially  at  their  fore-part ; which  is  one  reason 
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why  the  vertebrae  advance  forward  as  they  de- 
scend, and  have  larger  motion. 

The  oblique  processes  of  these  bones  of  the 
neck  more  justly  deserve  that  name  than  those  of 
any  other  vertebrae.  They  are  situated  slanting  ; 
the  upper  ones  having  their  smooth  and  almost 
flat  surfaces  facing  obliquely  backwards  and  up- 
wards, while  the  inferior  oblique  processes  have 
these  surfaces  facing  obliquely  forwards  and  down- 
wards. 

The  transverse  processes  of  these  vertebrae  are 
framed  in  a different  manner  from  those  of  any 
other  bones  of  the  spine  : For  besides  the  com- 
mon transverse  process  rising  from  between  the 
oblique  processes  of  each  side,  there  is  a second 
that  comes  out  from  the  side  of  the  body  of  each 
vertebra  ; and  these  two  processes,  after  leaving 
a circular  hole  for  the  passage  of  the  vertebral 
artery  and  vein,  unite,  and  are  considerably  hol- 
lowed at  their  upper  part,  with  rising  sides,  to 
protect  the  nerves  that  pass  in  the  hollow  ; and 
at  last  each  side  terminates  in  an  obtuse  point, 
for  the  insertion  of  muscles. 

The  spinal  processes  of  these  cervical  bones  stand 
nearly  straight  backwards,  are  shorter  than  those 
of  any  other  vertebras,  and  are  forked  or  double 
at  their  ends  ; and  hence  allow  a more  convenient 
insertion  to  muscles. 

The  thick  cartilages  between  the  bodies  of  these 
certncal  vertebra^  the  obliquity  of  their  oblique 
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processes,  and  the  shortness  and  horizontal  situa- 
tion of  their  spinal  processes,  all  conspire  to  al- 
io w them  large  motion. 

The  holes  between  the  bony  cross  bridges,  for 
the  passage  of  the  nerves  from  the  spinal  marrow, 
have  their  largest  share  formed  in  the  lowest  of 
the  two  vertebrae,  to  which  they  are  common. 


Of  the  Peculiarities  of  the  Cereical  Vertebra. 
First  Vertebra  or  Atlas. 

The  first,  from  its  use  of  supporting  the  head, 
has  the  name  of  Atlas*  ; and  is  also  called  Epi- 
strophea,  from  the  motion  it  performs  on  the  se- 
cond. 

The  atlas  has  no  body  ; but,  instead  of  it,  there 
•is  a bony  arch  ; in  the  convex  fore-part  of  which, 
a small  rising  appears,  where  the  rnusculi  longi 
colli  are  inserted  ; and,  on  each  side  of  this  pro- 
tuberance, a small  cavity  may  be  observed,  where 
the  7'ecti  interni  minores  take  their  rise. 

The  upper  and  lower  parts  of  the  arch  are 
rough  and  unequal,  where  the  ligaments  that  con- 
nect this  vertebra  to  the  os  occipitis,  and  to  the  se- 
cond vertebra  are  fixed.  The  back-part  of  the 
arch  is  concave,  smooth,  and  covered  with  a car- 
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tilage,  in  a recent  subject,  to  receive  the  tootb-like 
process  of  the  second  vertebra.  In  a first  verte- 
bra from  which  the  second  has  been  separated, 
this  hollow  makes  the  passage  for  the  sipnal  mar- 
row seem  much  larger  han  it  really  is : On  each 
side  of  it  a small  rough  sinuosity  may  be  remark- 
ed, where  the  ligaments  going  to  the  sides  of  the 
tooth-like  process  of  the  following  vertebra  are 
fastened  ; and  on  each  side,  a small  rough  pro- 
tuberance and  depression  is  observable,  where  the 
transverse  ligament,  which  secures  the  tooth-like 
process  in  the  sinuosity,  is  fixed,  and  hinders  that 
process  from  injuring  the  medulla  spinalis  in  the 
flexions  of  the  head. 

Instead  of  the  spinal  process,  there  is  a large 
bony  arch,  that  the  muscles  which  pass  over  this 
vertebra  at  that  place  might  not  be  hurt  in  ex- 
tending the  head. 

On  the  back  and  upper  part  of  this  arch  there 
are  two  depressions,  where  the  ?'ecfi  postici  mino- 
res  take  their  rise  ; and  at  the  lower  part  are  two 
other  sinuosities,  into  which  the  ligaments  which 
connect  this  bone  to  the  following  one  are  fixed. 

The  superior  oblique  processes  of  the  atlas  are 
large,  oblong,  hollow,  and  more  horizontal  than 
in  any  other  vertebra.  They  rise  more  in  their 
external  than  internal  brim  ; by  which  their  ar- 
ticulations with  the  condyloid,  processes  of  the  os 
occipitis  are  firmer. 

Under  the  external  edge  of  each  of  these  ob- 
lique proceses,  is  the  fossa,  or  deep  open  channel^ 
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in  which  the  vertebral  arteries  make  the  circu- 
lar turn,  as  they  are  about  to  enter  the  great  fora- 
men of  the  occipital  bone,  and  where  the  tenth 
pair  of  nerves  goes  out.  In  several  bodies,  I have 
seen  this  fossa  covered  with  bone.  The  inferior 
oblique  processes  extending  from  within  outwards 
and  downwards,  are  large,  concave,  and  circular. 
So  that  this  vertebra,  contrary  to  the  other  six, 
receives  the  bones  with  which  it  is  articulated 
both  above  and  below. 

The  transverse  processes  are  not  much  hollow- 
ed or  forked,  but  are  longer  and  larger  than  those 
of  any  other  vertebra  of  the  neck,  for  the  origin 
and  insertion  of  several  muscles ; of  which  those 
that  serve  to  move  this  vertebra  on  the  second 
have  a considerable  lever  to  act  with,  because  of 
the  distance  of  their  insertion  from  the  axis  of 
revolution. 

The  hole  for  the  spinal  marrow  is  larger  in  this 
than  in  any  other  vertebra,  lest  the  spinal  marrow- 
should  be  hurt  by  the  motions  of  this  vertebra  on 
the  second  one.  This  large  hole,  and  the  long 
transverse  processes,  make  this  the  broadest  ver- 
tebra of  the  neck. 

The  condyles  of  the  os  occipitis  move  forwards 
and  backwards  in  the  superior  oblique  processes 
of  this  vertebra  ; but  the  figure  of  the  bones 
forming  these  joints,  admits  of  very  little  motion 
to  either  side  j and  there  must  be  still  less  circu- 
lar motion. 
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In  new-born  children,  the  lateral  pieces  only  of 
this  vertebra  are  ossified  ; the  arch,  which  it  has  at 
its  fore-part  instead  of  a body,  being  cartila- 
ginous. 

Second  Vertebra,  or  Vertebra  Dentata. 

The  body  of  this  vertebra  is  somewhat  of  ^ 
pyramidal  figure,  being  large,  and  produced  down- 
wards, especially  at  its  fore-side,  to  enter  into  a 
hollow  of  the  vertebra  below  ; while  the  upper 
part  has  a square  process  with  a small  point  stand- 
ing out  from  it,  somewhat  resembling  a tooth  *, 
and  hence  the  name  xiertebra  dentata.  The  side 
of  this  process  on  which  the  hollow  of  the  an- 
terior arch  of  the  first  vertebra  plays,  is  convex, 
smooth,  and  covered  with  a cartilage  ; and  it 
is  of  the  same  form  behind,  for  the  ligament, 
which  is  extended  transversely  from  one  rough 
protuberance  of  the  first  vertebra  to  the  other, 
and  is  cartilaginous  in  the  middle,  to  move  on 
it. 

A ligament  likewise  goes  out  in  an  oblique 
transverse  direction,  frqm  each  side  of  the  pro- 
cessus dentatus,  to  be  fixed  at  its  other  end  to  the 
first  vertebra,  and  to  the  occipital  bone ; and  an- 
other ligament  rises  up  from  near  the  point  of  the 
process  to  near  the  os  occipitis. 
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The  superior  oblique  processes  of  this  vertebra 
dentata  are  large,  circular,  very  nearly  in  an  ho- 
rizontal position,  and  slightly  convex,  to  be  adapt- 
ted  to  the  inferior  oblique  processes  of  the  first 
vertebra. 

The  inferior  oblique  processes  of  this  vertebra 
dentata  answer  exactly  to  the  description  given 
of  those  common  to  all  the  cervical  vertebrae. 

The  tranverse  processes  of  the  vertebra  dentata 
are  short,  very  little  hollowed  at  their  upper  part, 
and  not  forked  at  their  ends ; and  the  canals 
through  which  the  cervical  arteries  pass,  are  re- 
flected outwards  about  the  middle  substance  of 
each  process ; so  that  the  course  of  these  vessels 
may  be  directed  towards  the  transverse  pro- 
cesses of  the  first  vertebra.  Had  this  curvature 
of  the  arteries  been  made  in  a part  so  moveable  as 
the  neck  is,  while  they  were  not  defended  by  a 
bone,  and  fixed  to  that  bone,  scarcely  a motion 
could  have  been  performed  without  the  utmost 
hazard  of  compression,  and  a stop  put  to  the  course 
of  the  liquids,  with  all  its  train  of  bad  consequen- 
ces. Hence  we  observe  this  same  mechanism  se- 
veral times  made  use  of,  when  there  is  any  occa- 
sion for  a sudden  curvature  of  a large  artery,  as 
when  the  carotids  pass  through  the  tempo ralhon^i^ 
or  when  the  vertebral  arteries,  turning  round 
the  oblique  processes  of 'the  first  vertebra,  reach 
the  great  hole  of  the  occipital  bone. 

The  spinal  process  of  this  vertebra  is  thick, 
strong,  and  short,  to  give  sufficient  origin  to 


GF  TIFE  SPINE. 


201 


the  musculi  rtcti  majores,  and  ohliqui  InferioreSy 
and  to  prevent  the  contusion  of  these  and  other 
muscles  in  pulling  the  head  back. 

This  second  vertebra  consists,  at  the  birth,  of 
four  bony  pieces ; For,  besides  the  three  which  I 
already  mentioned  as  common  to  all  the  vertebrEe, 
the  tooth-like  process  of  this  bone  is  begun  at  this 
time  to  be  ossified  in  its  middle,  and  is  joined  as 
an  appendix  to  the  body  of  the  bone.  Lest  this 
appendix  be  bended  or  displaced,  nurses  ought  to 
keep  the  heads  of  new-born  children  from  fal- 
ling too  far  backwards,  by  stay-bands,  or  some  such 
means,  till  the  muscles  attain  strength  sufficient  to 
prevent  that  dangerous  motion. 

The  head  is  moved  forwards  and  backwards  on 
the  first  vertebra,  while  the  atlas  performs  the 
circumgyratio  upon  the  second  vertebra  ; the  in- 
ferior oblique  processes  of  the  first  vertebra  on  the 
superior  oblique  processes  of  the  second,  and  its 
body  or  anterior  arch  revolving  on  the  tooth-like 
process,  by  which  the  perpendicular  ligament 
that  is  sent  from  the  point  of  the  tooth-like  pro- 
cess  to  the  occipital  bone  is  twisted,  while  the 
lateral  ligaments  that  fix  the  processus  dentatus  to 
the  sides  of  the  first  vertebra,  and  to  the  os  occi- 
pitis,  are  very  differently  affected  ; for  the  one  up^ 
on  the  side  towards  which  the  face  is  turned  by 
the  circumgyratio,  is  much  shortened  and  lax, 
while  the  opposite  one  is  stretched  and  made 
tense,  and  yielding  at  last  no  more,  prevents  the 
head  from  turning  any  farther  round  on  this  axis. 
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So  that  these  lateral  ligaments  are  the  proper 
moderators  of  the  circumgyratio  of  the  head  here, 
v/hich  must  be  larger  or  smaller,  as  these  ligaments 
are  weaker,  or  stronger,  longer,  or  shorter,  and 
more  or  less  capable  of  being  stretched. 

Besides  the  revolution  on  this  axis,  the  first 
vertebra  can  move  a small  way  to  either  side  ; but 
is  prevented  from  moving  backwards  and  for- 
wards, by  its  anterior  arch,  and  by  the  cross  liga- 
ment, which  are  both  closely  applied  to  the  tooth- 
like process.  Motion  forwards  here  would  have 
been  of  very  bad  consequence,  as  it  would  have 
brought  the  beginning  of  the  spinal  marrow  upon 
the  point  of  the  tooth-like  process. 

The  rotatory  motion  of  the  head  is  of  great  use 
to  us  on  many  accounts,  by  allowing  us  to  apply 
quickly  our  organs  of  the  senses  to  objects ; and 
the  axis  of  rotation  was  altogether  proper  to  be 
at  this  place  ; for  if  it  had  been  at  a greater  dis- 
tance from  the  head,  the  weight  of  the  head,  if  it 
had  at  any  time  been  removed  from  a perpendi- 
cular bearing  to  the  small  very  moveable  joint, 
and  thereby  had  acquired  a long  lever,  would  have 
broken  the  ligaments  at  every  turn  inconsiderately 
performed ; or  these  ligaments  must  have  been 
formed  much  stronger  than  could  have  been  con- 
nected to  such  small  bones. 

Nor  could  this  circular  motion  be  performed 
on  the  first  vertebra  without  danger,  because  the 
immoveable  part  of  the  medulla  oblongata  is  so 
near,  that  at  each  large  turn,  the  beginning  of  the 
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spinal  marrow  would  have  been  in  danger  of  being 
twisted,  and  of  suffering  by  the  compression  this 
would  have  made  on  its  tender  fibrils. 

It  is  necessary  to  observe,  that  the  lateral  or 
moderator  ligaments  confine  so  much  the  motion 
of  the  first  vertebra  upon  the  second,  that,  though 
this  joint  may  serve  us  on  several  occasions,  yet 
we  are  often  obliged  to  turn  our  faces  farther 
round,  than  could  be  done  by  this  joint  alone,  with- 
out the  greatest  danger  of  twisting  the  spinal  mar- 
row too  much,  and  also  of  luxating  the  oblique 
processes ; therefore,  in  large  turns  of  this  kind, 
the  rotation  is  assisted  by  all  the  vertebrae  of 
the  neck  and  loins ; and  if  this  is  not  sufficient, 
we  employ  most  of  the  joints  of  the  lower  extre- 
mities. This  combination  of  a great  many  joints 
towards  the  performance  of  one  motion,  is  also  to 
be  observed  in  several  other  parts  of  the  body ; 
notwithstanding  such  motions  being  generally  said 
to  be  performed  by  some  single  joint  only. 

The  seventh  * vertebra  of  the  neck  resembles  in 
form  those  of  the  back,  having  the  upper  and  low- 
er surfaces  of  its  body  less  hollow  than  the  others : 
The  oblique  processes  are  more  perpendicular ; 
neither  spinal  nor  transverse  processes  are  fork- 
ed. 

This  seventh  and  the  sixth  vertebra  of  the 
neck  have  the  hole  in  each  of  their  transverse  pro- 
cesses more  frequently  divided  by  a small  cross 
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bridge,  that  goes  between  the  cervical  vein  and 
artery,  chan  any  of  the  other  vertebra. 

Dorsal  Vertebra:. 

The  twelve  dorsal*,  may  be  distinguished  from 
the  other  vertebra  of  the  spine  by  the  following 
marks. 

Their  bodies  are  of  a middle  size,  betwixt  those 
of  the  neck  and  loins  ; — they  are  more  convex 
before  than  either  of  the  other  two  sorts  ; and  are 
flattened  laterally  by  the  pressure  of  the  ribs,  which 
are  inserted  into  small  cavities  formed  in  their 
sides.  This  flattening  on  their  sides,  which  makes 
the  figure  of  thesb  vertebra  almost  an  half  oval, 
is  of  good  use  ; as  it  affords  a firm  articulation  to 
the  ribs,  allows  the  trachea  arteria  to  divide  at  a 
small  angle,  and  the  other  large  vessels  to  run  se- 
cure from  the  action  of  the  vital  organs.  These 
bodies  are  more  concave  behind,  than  any  of  the 
other  two  classes.  Their  upper  and  lower  surfaces 
are  horizontal. 

The  cartilages  interposed  between  the  bodies  of 
these  vertebrae  are  thinner  than  in  any  other  of  the 
true  vertebrez  ; and  contribute  to  the  concavity  of 
the  spine  in  the  thorax,  by  being  thinnest  at  their 
fore-part. 

The  oblique  processes  are  placed  almost  perpen- 
dicular ; the  upper  ones  slanting  but  a little  for- 

* vajtv,  antistemi,  pectoris, 
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wards,  and  the  lower  ones  slanting  as  much  back- 
wards. They  have  nor  so  much  convexity  or  con- 
cavity as  is  worth  remarking. 

Between  the  oblique  processes  of  opposite  sides, 
several  sharp  processes  stand  out  from  the  upper 
and  lower  parts  of  the  plates  which  join  to  form 
the  spinal  process  j into  these  sharp  processes, 
strong  ligaments  are  fixed,  for  connecting  the 
vertebrse. 

The  transverse  processes  of  the  dorsal  vertebra 
are  long,  thicker  at  their  ends  than  in  the  middle, 
and  turned  obliquely  backwards  ; which  may  be 
owing  to  the  pressure  of  the  ribs,  the  tubercles  of 
which  are  inserted  into  a depression  near  the  end 
of  these  processes. 

The  spinal  processes  are  long,  small  pointed, 
and  sloping  downwards  and  backwards ; from 
their  upper  and  back- part  a ridge  rises,  which  is 
received  by  a small  channel  in  the  fore-part  of 
the  spinal  process  immediately  above,  which  is 
here  connected  to  it  by  a ligament. 

The  conduit  of  the  spinal  marrow  is  here  more 
circular,  but,  corresponding  to  the  size  of  that 
cord,  is  smaller  than  in  any  of  the  other  vertebrae, 
and  a larger  share  of  the  holes  in  the  bony  ridges, 
for  the  transmission  of  the  nerves,  is  formed  in  the 
vertebra  above,  than  in  the  one  below. 

The  connection  of  the  dorsal  vertebra  to  the 
ribs,  the  thinness  of  their  cartilages,  the  erect  si- 
tuation of  the  oblique  processes,  the  length,  slop- 
ing, and  connection  of  the  spinal  processes,  all 
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contribute  to  restrain  these  vertebrae  from  much 
motion,  which  might  disturb  the  actions  of  the 
heart  and  lungs ; and,  in  consequence  of  the  little 
motion  allowed  here,  the  intervertebral  cartilages 
sooner  shrivel,  by  becoming  more  solid : And, 
therefore,  the  first  remarkable  curvature  of  the 
spine  observed,  as  people  advance  to  old  age,  is  in 
the  least  stretched  vertebrae  of  the  back ; or  old 
people  first  become  round-shouldered. 

The  bodies  of  the  four  uppermost  dorsal  verte- 
hr<2,  deviate  from  the  rule  of  the  vertebrae  be- 
coming larger  as  they  descend ; for  the  first  of 
the  four  is  the  largest,  and  the  other  three  below 
gradually  become  smaller,  to  allow  the  trachea 
and  large  vessels  to  divide  at  smaller  angles. 

The  two  uppermost  vertebrae  of  the  back,  in- 
stead of  being  very  prominent  forwards  are  flat- 
ted by  the  action  of  the  muscuU  longi  colli  and 
recti  mqjores. 

The  proportional  size  of  the  two  little  depres- 
sions in  the  body  of  each  vertebra  for  receiving 
the  heads  of  the  ribs,  seems  to  vary  in  the  follow’- 
ing  manner  : The  depression  on  the  upper  edge 
of  each  vertebra  decreases  as  far  dowm  as  the 
fourth,  and  after  that  increases. 

The  transverse  processes  are  longer  in  each 
lower  vertebra  to  the  seventh  or  eighth,  wfith  their 
smooth  surfaces,  for  the  tubercles  of  the  ribs,  fa- 
cing gradually  more  downw'ards  ; but  afterwards 
as  they  descend  they  become  shorter,  and  the 
smooth  surfaces  are  directed  more  upw’ards. 
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The  spinous  processes  of  the  vertebrae  of  the 
back  become  gradually  longer  and  more  slanting 
from  the  first,  as  far  down  as  the  eighth  or  ninth 
vertebra ; from  which  they  manifestly  turn  short- 
er and  more  erect. 

The  first  * vertebra,  besides  an  oblong  hollow 
in  its  lower  edge,  that  assists  in  forming  the  ca- 
vity wherein  the  second  rib  is  received,  has  the 
whole  cavity  for  the  head  of  the  first  rib  formed 
in  it. 

The  second  has  the  name  of  axillary  f , without 
any  thing  particular  in  its  structure. 

The  eleventh  J often  has  the  w'hole  cavity  for 
the  eleventh  rib  in  its  body,  and  wants  the  smooth 
surface  on  each  transverse  process. 

The  twelfth  |J  always  receives  the  whole  head  of 
the  last  rib,  and  has  no  smooth  surface  on  its 
transverse  processes,  which  are  very  short. 

The  smooth  surfaces  of  its  inferior  oblique  pro- 
cesses face  outwards  as  the  lumbar  do.  And  v.?e 
may  say,  in  general,  that  the  upper  vertebrae  of 
the  back  lose  gradually  their  resemblance  to  those 
of  the  neck,  and  the  lower  ones  come  nearer  to 
the  figure  of  the  lumbar. 

The  articulation  of  the  vertebrae  of  the  back 
with  the  ribs,  shall  be  more  particularly  consider- 
ed after  the  ribs  are  described.  Only  it  may  be 

• gutturalis. 

J ApjsOTsj',  in  neutram  partem  inclinans. 

|]  Lmo-u'j-ne,  praecingen,?. 
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proper  now  to  remark,  that  the  ligaments  whieh 
serve  that  articulation  assist  in  connecting  the  ver- 
tebrae. 

Lumbar  VertehrcE. 

The  lowest  order  of  the  true  vertebrae  is  the 
lumbar*,  which  are  five  bones  that  may  be  distin- 
guished from  many  others  by  these  marks : 

1.  Their  bodies,  though  of  a circular  form  at 
their  fore-part,  are  somewhat  oblong  from  one 
side  to  the  other.  The  epiphyses  on  their  edges 
are  larger,  and  therefore  the  upper  and  lower  sur- 
faces of  their  bodies  are  more  concave  than  in  the 
vertebrae  of  the  back. 

2.  The  cartilages  between  these  vertebrae  are 
much  the  thickest  of  any,  and  render  the  spine 
convex  towards  the  abdomen,  by  their  greatest 
thickness  being  at  their  fore-part. 

S.  The  oblique  processes  are  strong  and  deep  ; 
those  in  opposite  sides  being  placed  almost  in 
parallel  planes  ; the  superior,  which  are  concave, 
facing  inwards,  and  the  convex  inferior  ones 
facing  outwards : and  therefore  each  of  these  ver- 
tebrae receives  the  one  above  it,  and  is  received 
by  the  one  below ; which  is  not  so  evident  in  the 
other  two  classes  already  described. 

4.  Their  transverse  processes  are  small,  long, 
and  almost  erect,  for  allowing  large  motion  to 
each  bone,  and  sufficient  insertion  to  muscles,  and 
for  supporting  and  defending  the  internal  parts. 


• renuni,  lumborum. 
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5.  Betwixt  the  roots  of  the  superior  oblique 
and  transverse  processes,  a small  protuberance  may 
be  observed,  where  some  of  the  muscles  that  raise 
the  trunk  of  the  body  are  inserted. 

6.  Their  spinal  processes  are  strong,  straight,  and 
horizontal,  with  broad  flat  sides,  and  a narrow 
edge  above  and  below ; this  last  being  depressed 
on  each  side  by  muscles.  And  at  the  root  of 
these  edges,  we  see  rough  surfaces  for  fixing  the 
ligaments. 

7.  The  'canal  for  the  numerous  cords,  called 
cauda  equina,  into  which  the  spinal  marrow  di- 
vides, is  rather  larger  in  these  bones  than  what 
contains  that  marrow  in  the  vertebrae  of  the  back. 

8.  The  holes  for  the  passage  of  the  nerves  are 
more  equally  formed  out  of  both  the  conti- 
guous vertebrae  than  in  the  other  classes;  the  up- 
per one  furnishes  however  the  larger  share  of  each 
hole. 

The  thick  cartilages  between  these  lumbar  ^er- 
tebree,  their  deep  oblique  processes,  and  thqir 
erect  spinal  processes,  are  all  fit  for  allowing  large 
motion  ; though  it  is  not  so  great  as  what  is  per- 
formed in  the  neck;  which  appears  from  compar- 
ing the  arches  which  the  head  describes  when 
moving  on  the  neck,  or  the  loins  only. 

The  lumbar  vertebrcB  as  they  descend,  have 
their  oblique  processes  at  a greater  distance  from 
each  other,  and  facing  more  backwards  and  for- 
wards. 

Both  transverse  and  spinal  processes  of  the 
VOL.  I.  O 
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middlemost  vertebrae  of  the  loins  are  longest  and 
thickest ; in  the  vertebrae  above  and  below  they 
are  less;  So  that  these  processes  of  the  first*  and 
fifth  f are  the  least,  to  prevent  their  striking  on 
the  ribs  or  ossa  ilia,  or  their  bruising  the  mus- 
cles in  the  motions  of  the  spine. 

The  epiphyses  round  the  edges  of  the  bodies  of 
the  lumbar  ^ccrtehrce  are  most  raised  in  the  twm 
lowest,  which  consequently  make  them  appear 
hcllow'er  in  the  middle  than  the  others  are. 

The  body  of  the  fifth  vertebra  is  rather  thinner 
than  that  of  the  fourth. — The  spinal  process  of 
this  fifth  is  smaller,  and  the  oblique  processes 
face  more  backwards  and  forwards  than  in  any 
other  lumb^ vertebrae. 

After  conside>kig  the  structure  of  the  particu- 
lar vertebrae,  and  their  mutual  connection,  we 
may  observe  a solicitous  care  taken  that  they  shall 
not  be  disjoined,  but  with  great  difficulty  : for 
besides  being  connected  by  strong  ligaments  pro- 
portioned to  the  forces  which  are  to  be  resisted, 
their  bodies  either  enter  so  into  each  other,  as  to 
prevent  their  being  displaced  any  way,  as  in  the 
vertebrae  of  the  neck ; or  they  are  propped  on  all 
sides,  as  those  of  the  buck  are  by  the  ribs ; or 
their  surfaces  of  contact  are  so  broad,  as  to  render 
the  separation  almost  impracticable  as  in  the  loins  ; 
while  the  depth  and  articulation  of  the  oblique 
processes  are  exactly  proportioned  to  the  quantity 

* renalis. 

t Ait;^«A(T)!;,  fulciens. 
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of  motion  which  the  other  parts  of  the  bones  al- 
low, or  the  muscles  can  perform  : Yet  as  these  ob- 
lique processes  are  small,  and  therefore  not  cap- 
able of  so  secure  a conjunction  as  the  larger  bo- 
dies, they  may  sooner  yield  to  a disjoining  force  ; 
but  then  their  dislocation  is  not  of  nearly  so  bad 
consequence  as  the  separation  of  the  bodies  would 
be.  For,  by  the  oblique  processes  being  dislocat- 
ed, the  muscles,  ligaments,  and  spinal  marrow  are 
indeed  stretched  ; but  this  marrow  must  be  com- 
pressed, or  entirely  destroyed,  when  the  body  of 
the  vertebra  is  removed  out  of  its  place. 


False  Ver  tebrae. 

The  False  Vertebrae  compose  the  under  pyra- 
mid of  the  spine.  They  are  distinguished  from 
the  bones  already  described  justly  enough  by  this 
epithet  false ; because  though  each  bone  into 
which  they  can  be  divided  in  young  people  re- 
sembles the  true  vertebrae  in  figure,  yet  none  of 
them  contribute  to  the  motion  of  the  trunk  of 
the  body  ; they  being  intimately  united  to  each 
other  in  adults,  except  at  their  lower  part, 
where  they  are  moveable  ; whence  they  are  com- 
monly divided  into  two  bones,  os  sacrum,  and  os 
coccygis. 

All  the  tranverse  processes  are  united  into  one 
large  strong  oblong  process  on  each  side  ; which 
so  far  as  it  answers  to  the  first  three  bones,  is  very 
O 2 
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thick,  and  divided  into  two  irregular  cavities,  by 
a long  perpendicular  ridge.  The  foremost  of  the 
two  cavities  has  commonly  a thin  cartilaginous 
skin  covering  it  in  the  recent  subject,  and  is  adapt- 
ed to  the  unequal  protuberance  of  the  os  ilium, 
and  a strong  ligament  connects  the  circumference 
of  these  surfaces  of  the  two  bones.  The  cavity  be- 
hind is  divided  by  a transverse  ridge  into  two, 
where  strong  ligamentous  strings  that  go  from  this 
bone  to  the  os  ilium,  with  a cellular  substance  con- 
taining mucus,  are  lodged. 

The  tranverse  processes  of  the  two  last  bones  of 
the  os  sacrum  are  much  smaller  than  the  former. 
At  their  back-part  near  their  edge,  a knob  and  ob- 
long flat  surface  give  rise  to  two  strong  ligaments 
which  are  extended  to  the  os  ischium  ; and  are 
therefore  called  sacrosciatic. 

The  spinal  processes  of  the  three  uppermost 
bones  of  the  os  sacrum  appear  short,  sharp,  and  al- 
most erect,  while  the  two  lower  ones  are  open  be- 
hind ; and  sometimes  a little  knob  is  to  be  seen  on 
the  fourth,  though  generally  it  is  bifurcated,  with- 
out the  two  legs  meeting  into  a spine  ; in  which 
condition  also  the  first  is  often  to  be  seen  ; and 
sometimes  none  of  them  meet,  but  leave  a sinus, 
or  rather  fossa,  instead  of  a canal  *.  The  muscu- 
lus  latissimus  and  longissimus  dorsi,  sacro-lumba- 
lis,  and  glutasus  maximus,  have  part  of  their  ori- 
gins from  these  spinal  processes. 

* Verheyen,  Anat.  trac.  5.  cap.  9* — Sue  Trad,  d’osteol. 
p,  127. 
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Canal. — The  canal  between  the  bodies  and  pro- 
cesses of  this  bone,  for  the  cauda  equina,-  is  trian- 
gular ; and  becomes  smaller  as  it  descends,  as  the 
cauda  also  does.  Below  the  third  bone,  this  pas- 
sage is  no  more  a complete  bony  canal,  but  is 
open  behind ; and  is  there  defended  only  by  a 
strong  ligamentous  membrane  stretched  over  it, 
which,  with  the  muscles  that  cover  it,  and  are 
very  prominent  on  each  side,  is  a sufficient  defence 
for  the  bundle  of  nerves  within. 

Foramina. — At  the  root  of  each  oblique  process 
of  this  bone,  the  notch  is  conspicuous,  by  which, 
and  such  another  in  the  last  vertebra  of  the  loins, 
a passage  is  left  for  the  twenty-fourth  spinal  nerve  ; 
and,  in  viewing  the  os  sacrum,  either  before  or 
behind,  four  large  holes  appear  in  each  side,  in 
much  the  same  height,  as  where  the  marks  of  the 
union  of  its  several  bones  remain.  Some  of  the 
largest  nerves  of  the  body  pass  through  the  anterior 
holes ; and  superficial  grooves  running  outwards 
from  them  in  different  directions,  shew  the  course 
of  these  nerves. 

From  the  intervals  of  these  grooves,  the  pyri- 
formis  muscle  chiefly  rises.  The  holes  in  the  back- 
part  of  the  bone  are  covered  by  membranes  which 
allow  small  nerves  to  pass  through  them. ' 

The  two  uppermost  of  these  holes,  especially  on 
the  fore- side,  are  the  largest ; and  as  the  bone  de- 
scends, the  holes  turn  smaller.  Sometimes  a notch 

O3 

* Verheyen,  Anat.  tract.  5.  cap.  9.  Sue  Trad,  d’osteol.  p.  137* 
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only  is  formed  at  the  lower  part  in  each  side  of 
this  bone  ; and  in  other  subjects  there  is  a hole 
common  to  it  and  the  os  coccygis,  through  which 
the  twenty- ninth  pair  of  spinal  nerves  passes; 
and  frequently  a bony  bridge  is  formed  on  the 
back-part  of  each  side  by  a process  sent  up  from 
the  back-part  of  the  os  coccygis,  and  joined  to 
the  little  knobs  which  the  last  bone  of  the  os  sa- 
crum has  instead  of  a spinal  process.  Under  this 
bridge  or  jugum,  the  twenty-ninth  pair  of  spinal 
nerves  runs  in  its  course  to  the  common  holes  just 
now  described. 

The  upper  part  of  the  body  of  the  first  bone  re- 
sembles the  vt\ithx2£^  of  the  loitis  •,  but  the  small 
fifth  bone  is  oblong  transversely,  and  hollow  in  the 
middle  of  its  lower  surface. 

The  substance  of  the  os  sacrum  is  very  spongy, 
without  any  considerable  solid  external  plates,  and 
is  lighter  proportionally  to  its  bulk  than  any  other 
bone  in  the  body  ; but  is  secured  from  injuries  by 
the  thick  muscles  that  cover  it  behind,  and  by  the 
strong  ligamentous  membranes.  As  this  is  one  of 
the  most  remarkable  instances  of  this  sort  of  de- 
fence afforded  a soft  weak  bone,  we  may  make  the 
general  observation,  that  wherever  we  meet  with 
such  a bone,  one  or  other,  or  both  these  defences 
are  made  use  of ; the  first  to  ward  of  injuries,  and 
the  second  to  keep  the  substance  of  the  bone  from 
yielding  too  easily. 

This  bone  is  articulated  above  to  the  last  verte- 
bra of  the  loinsy  in  the  manner  that  the  lumbar  ver- 
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tebras  are  joined  ; and  therefore  the  same  motions 
may  be  performed  here. 

The  articulation  of  the  lower  part  of  the  os  sa- 
crum to  the  os  coccygis  seems  well  enough  adapt- 
ed for  allowing  con'^iderable  motion  to  this  last 
bone,  was  it  not  much  confined  by  ligaments. ' La- 
terally, the  os  sacrum  is  joined  to  the  ossa  ilia 
by  an  immoveable  synchondrosis,  or  what  almost 
deserves  the  name  of  a suture ; for  the  cartilagi- 
nous crust  on  the  surface  of  the  bones  is  very  thin, 
and  both  their  surfaces  are  so  scabrous  and  un- 
equal, as  to  be  indented  into  each  other  ; which 
makes  such  a strong  connexion,  that  great  force  is 
required  to  separate  them,  after  all  the  muscles 
and  ligaments  are  cut.  Frequently  the  two  bones 
grow  together  in  old  subjects. 

The  os  sacrum  serves  as  ike  common  base  and 
support  of  the  trunk  of  the  body,  to  guard  the 
nerves  proceeding  from  the  end  of  the  spinal  mar- 
row, to  defend  the  back  part  of  the  pelvis,  and  to 
.afford  sufficient  origin  to  the  muscles  which  move  the 
trunk  and  thigh  *. 

State  at  Birth. — The  bones  that  compose  the 
os  sacrum  of  infants,  are  separated  from  each  other 
by  a thick  cartilage  ; and,  in  the  same  manner  as 
the  true  vertebrcC,  each  of  them  consists  of  a body 
and  tw’o  lateral  plates,  connected  together  by  car- 
tilages ; the  ends  of  the  plates  seldom  being  con- 
tiguous behind. 

O 4. 

* Vid.  a very  excellent  Dissertation  on  this  Bone  by  Albi- 
XUS,  in  his  An.  Acad. 
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Os  Coccygis. — Os  Coccygis  or  rump-bone,  is 
that  triangular  chain  of  bones  depending  from  the 
os  sacru  I'i  each  bone  becoming  smaller  as  they 
descend,  till  the  last  ends  almost  in  a point. 

The  os  coccygis  is  convex  behind,  and  concave 
before  ; from  which  crooked  pyramidal  figure, 
which  was  thought  to  resemb  . a cuckow’s  beak, 
it  has  got  its  name. 

This  bone  consists  of  four  pieces  in  people  of 
middle  age  ; In  children,  very  near  the  whole  of 
it  is  cartilage  ; In  old  subjects,  all  the  bones  are 
united,  and  become  frequently  one  continued  bone 
with  the  os  sacrum. 

The  highest  of  the  four  bones  is  the  largest^ 
with  shoulders  extended  farther  to  each  side  than 
the  end  of  the  os  sacrum  ; which  enlargement 
should,  in  my  opinion,  serve  as  a distinguishing 
mark  to  fix  the  limits  of  either  bone.  The  upper 
surface  of  this  bone  is  a little  hollow.  F rom  the 
back  of  that  bulbous  part  called  its  shoulders,  a 
process  often  rises  up  on  each  side,  to  join  with 
the  bifurcated  spine  of  the  fourth  and  fifth  bones 
of  the  os  sacrum,  to  form  the  bony  bridge  men- 
tioned in  the  description  of  the  os  sacrum.  Some- 
times these  shoulders  are  joined  to  the  sides  of  the 
fifth  bone  of  the  os  sacrum,  to  form  the  hole  in 
each  side  common  to  these  two  bones,  for  the 
passage  of  the  twenty-ninth  pair  of  spinal  nerves. 

* i caudse  os,  spondylium,  os  cuculi. 
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Immediately  below  the  shoulders  of  the  os  coc- 
cygis,  a notch  may  be  remarked  in  each  side, 
where  the  thirtieth  pair  of  the  spinal  nerves  passes. 
The  lower  end  of  this  bone  is  formed  into  a small 
head,  which  very  often  is  hollow  in  the  middle. 

The  three  lower  bones  gradually  become  smaller, 
and  are  spongy  ; but  are  strengthened  by  a strong 
ligament  which  covers  and  connects  them.  Their 
ends,  by  which  they  are  articulated,  are  formed 
in  the  same  manner  as  those  of  the  first  bone  are. 

Between  each  of  these  four  bones  of  young  subr- 
jects,  a cartilage  is  interposed  ; like  the  bodies  of 
the  vertebrae  of  the  neck  : For,  as  has  been  above 
remarked,  the  lower  end  of  the  os  sacrum,  and  of 
each  of  the  three  superior  bones  of  the  os  eoccygis, 
has  a small  depression  in  the  middle ; and  the  up- 
per part  of  all  the  bones  of  the  os  coccygis  is  a 
little  concave,  and  consequently,  the  interposed 
cartilages  are  thickest  in  the  middle,  to  fill  up 
both  cavities ; by  which  they  connect  the  bones 
more  firmly.  When  the  cartilages  ossify,  the  up- 
per end  of  each  bone  is  formed  into  a cavity,  ex- 
actly adapted  to  the  protuberant  lower  end  of  the 
bone  immediately  above. 

From  this  sort  of  articulation,  it  is  evident, 
that,  unless  when  these  bones  grow  together,  all 
of  them  are  capable  of  motion  ; of  which,  the  first 
and  second,  especially  this  last,  enjoys  the  largest 
share. 

The  lower  end  of  the  fourth  bone  terminates 
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in  a rough  point,  to  which  a cartilage  is  append- 
ed. 

To  the  sides  of  these  bones  of  the  os  coccygis, 
the  coccygaci  muscles  and  part  of  the  levatores 
ani,  and  of  the  glutaei  maximi,  are  fixed. 

The  substance  of  these  bones  is  very  spongy, 
and  in  children  cartilaginous ; there  being  only 
a part  of  the  first  bone  ossified  in  a new-born  in- 
fant. Since,  therefore,  the  intestinum  rectum 
of  children  is  not  so  firmly  supported  as  it  is  in 
adults,  this  may  be  one  reason  why  they  are 
more  subject  to  a procidentia  ani  than  old 
people  f . 

This  bone  cannot  be  moved  to  either  side  ; and 
its  motion  backwards  and  forwards  is  much  con- 
fined : Yet,  as  its  ligaments  can  be  stretched  by 
a considerable  force,  it  is  a great  advantage  in 
the  excretion  of  the  fasces  alv’inae,  and  much  more 
in  childrbearing,  that  this  bone  should  remain 
moveable  ; and  the  right  management  of  it,  in 
delivering  women,  may  be  of  great  benefit  to 
them  :j:. 

The  mobility  of  the  os  coccygis  diminishing  as 
people  advance  in  age,  especially  when  its  liga- 
ments and  cartilages  have  not  been  kept  flexible 
by  being  stretched,  is  probably  one  reason  why 


* Douglas,  Myograph,  chap.  40. — Eustach.  tab.  36.  No.  45.  20. 

t Spigel.  de  humani  coi-p.  fabric,  lib.  2.  cap,  22. — Paaw,  de 
essib.  par.  2.  cap.  3. 

;t  Paaw,  ibid. — Deventer,  Operat.  chirurg.  cap.  27. 
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the  women,  who  are  old  maids  before  they  marry, 
have  generally  hard  labour  in  child-bed. 

The  os.coccygis  serves  to  sustam  the  intestinum 
rectum ; and,  in  order  to  perform  this  office 
more  effectually,  it  is  made  to  turn  with  a curve 
forwards ; by  which  also  the  bone  itself,  as  well 
as  the  muscles  and  teguments,  is  preserved  from 
any  injury,  when  we  sit  with  our  body  reclined 
back. 


Ossa  Innominata. 

The  Ossa  Innominata  are  two  large  broad 
bones,  which  form  the  fore-part  and  sides  of  the 
pelvis,  and  the  lower  part  of  the  sides  of  the  ab- 
domen. 

In  children  each  of  these  bones  is  evidently  di- 
vided into  three  ; which  are  afterwards  so  inti- 
mately united,  that  scarcely  the  least  mark  of  their 
former  separation  remains ; Notwithstanding  this, 
they  are  described  as  consisting  each  of  three 
bones,  to  wit,  the  os  ilium,  ischium,  and  pubis. 


Os  Ilium. 

The  Os  Ilium*,  or  haunch-bone,  is  situated 
highest  of  the  three,  and  reaches  as  far  down  as 

* Aa'ioiuv,  Kinuv,  scaphium,  lumbare,  clunium,  clavium,  anchas. 
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one  third  of  the  great  cavity  into  which  the  head 
of  the  thigh-bone  is  received. 

The  external  side  of  this  bone  is  unequally  con- 
vex, and  is  called  its  dorsum  ; — the  internal  con- 
cave surface  is  by  some  (but  improperly)  named 
its  costa. 

The  semicircular  edge  at  the  highest  part  of  this 
bone,  which  is  tipped  with  a cartilage  in  the  re- 
cent subject,  is  named  the  spine,  into  which  the 
external  or  descending  oblique  muscle  of  the  abdo- 
men is  inserted  ; and  from  it  the  internal  ascend- 
ing oblique  and  the  transverse  muscles  of  the  belly, 
with  the  glutaeus  maximus,  quadratus  lumborum, 
and  latissimus  dorsi,  have  their  origin.  Some* 
are  of  opinion,  that  it  is  only  the  tendinous  crust 
of  all  these  muscles,  and  not  a cartilage,  as  com- 
monly alleged,  that  covers  this  bony  edge. 

The  ends  of  the  spine  are  more  prominent  than 
the  surface  of  the  bone  below  them  ; therefore 
are  reckoned  processes. 

From  the  anterior  spinal  process,  the  sartorius 
and  fascialis  f muscles  have  their  rise,  and  the 
outer  end  of  the  doubled  tendon  of  the  external 
oblique  muscle  of  the  abdomen,  commonly  called 
Fallopius’s  or  Poupait’s  ligament,  or  Crural  arch, 
is  fixed  to  it. — The  inside  of  the  posterior  spinal 
process,  and  of  part  of  the  spine  forward  from 

Winslow,  Exposition  anatomique  du  coips  humain,  traite 
des  os  frais,  § 96. 

+ Tensor  vaginae  femoris.  Alb. 
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that,  is  made  flat  and  rough  where  the  sacrolum- 
balis  and  longissimus  dorsi  rise ; and  to  its  outside 
are  fixed  ligaments,  extended  to  the  os  sacrum  and 
transverse  processes  of  the  fifth  and  fourth  verte- 
brae of  the  loins 

Below  the  anterior  spinal  process  another  protu- 
berance stands  out,  which,  by  its  situation,  may  be 
distinguished  from  the  former,  iby  adding  the  epi- 
thet of  inferior,  where  the  musculus  rectus  tibiae  \ 
has  its  origin 

Besides  these  two  anterior  processes  the  bone  is 
hollowed  where  the  beginning  of  the  sartorius 
muscle  is  lodged.  Below  the  posterior  spinal  pro- 
cess, a second  protuberance  of  the  edge  of  this 
bone  is  in  like  manner  observable,  which  is  close- 
ly applied  to  the  os  sacrum.  Under  this  last  pro- 
cess a considerable  large  niche  is  observable  in  the 
os  ilium ; between  the  sides  of  which  and  the 
strong  ligament  that  is  stretched  over  from  the  os 
sacrum  to  the  sharp-pointed  process  of  the  os  is- 
chium of  the  recent  subject,  a large  hole  is  for- 
med, through  which  the  musculus  pyriformis,  the 
great  sciatic  nerve,  and  the  posterior  crural  ves- 
sels pass,  and  are  protected  from  compression. 

The  external  broad  side  or  dorsum  of  the  os 
ilium  is  a little  hollow  towards  the  fore-part ; far- 
ther back  it  is  as  much  raised ; then  is  consider- 
ably concave,  and  lastly,  it  is  convex.  These  in- 

* Weitbrecht,  Syndesmolg.  sect.  4.  § 39,  40,  46,  47. 

t Rectus  cruris  Alb. 

J Baker,  Curs,  osteolog.  demonstr.  3, 
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equalities  are  occasioned  by  the  actions  of  the 
muscles  that  are  situated  on  this  surface. 

From  behind  the  uppermost  of  the  two  anterior 
spinal  processes,  in  such  bones  as  are  strongly 
marked  by  the  muscles,  a semicircular  ridge  is  ex- 
tended to  the  hollow  passage  of  the  sciatic  nerve. 
Between  the  spine  and  this  ridge,  the  glutaeus 
medius  takes  its  rise.  Immediately  from  above 
the  lowest  of  the  anterior  spinal  processes,  a se- 
cond ridge  is  stretched  to  the  niche.  Between 
this  and  the  former  ridge,  the  glutaeus  minimus 
has  its  origin.  On  the  outside  of  the  posterior  spi- 
nal processes,  the  dorsum  of  the  os  ilium  is  flat  and 
rough,  where  part  of  the  musculus  glutaeus  maxi- 
mus  and  pyriformis  rises.  The  lowest  part  of  this 
bone  is  the  thickest,  and  is  formed  into  a large 
cavity  with  high  brims,  to  assist  in  composing  the 
great  acetabulum  ; which  shall  be  considered,  af- 
ter all  the  three  bones  that  constitute  the  os  in- 
nominatum  are  described. 

The  internal  surface  of  the  os  ilium  is  concave 
in  its  broadest  fore-part,  where  the  internal  iliac 
muscle  has  its  origin,  and  some  share  of  the  intes- 
tinum  ilium  and  colon  is  lodged. 

From  this  large  hollow,  a small  sinuosity  is 
continued  obliquely  forwards,  at  the  inside  of 
the  anterior  inferior  spinal  process,  where  part  of 
the  psoas  and  iliacus  muscles,  with  the  crural  ves- 
sels and  nerves  pass.  The  large  concavity  is  bounded 
below  by  a sharp  ridge,  which  runs  from  behind 
forwards  j and,  being  continued  with  such  ano- 
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ther  ridge  of  the  os  pubis,  forms  a line  of  partition 
between  the  abdomen  and  pelvis.  Into  this  ridge 
the  broad  tendon  of  the  psoas  parvus  is  inserted. 

The  internal  surface  of  the  os  ilium,  behind  this 
ridge,  is  very  unequal ; For  the  upper  part  is  flat, 
but  spongy,  where  the  sacrolumbalis  and  longissi- 
mus  dorsi  rise. 

Low’er  down,  there  is  a transverse  ridge  from 
which  ligaments  go  out  to  the  os  sacrum.  Imme- 
diately below  this  ridge,  the  rough  unequal  cavi- 
ties and  prominences  are  placed,  which  are  exact- 
ly adapted  to  those  described  on  the  side  of  the  os 
sacrum. 

In  the  same  manner,  the  upper  part  of  this 
rough  surface  is  porous,  for  the  firmer  adhesion  of 
the  ligamentous  cellular  substance ; while  the 
lower  part  is  more  solid,  and  covered  with  a thin 
cartilaginous  skin,  for  its  immoveable  articulation 
with  the  os  sacrum.  From  the  circumference  of 
this  large  unequal  surface,  ligaments  are  extended 
to  the  os  sacrum,  to  secure  more  firmly  the  con- 
junction of  these  bones. 

The  passages  of  the  medullary  vessels  are  very 
conspicuous,  both  in  the  dorsum  and  costa  of  ma- 
ny ossa  ilia  j but  in  others  they  are  inconsider- 
able. 

The  posterior  and  lower  parts  of  these  bones 
are  thick  ; but  they  are  generally  exceedingly 
thin  and  compact  at  their  middle,  where  they 
are  exposed  to  the  actions  of  the  musculi  glutaei 
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and  iliacus  internus,  and  to  the  pressure  of  the 
bowels  contained  in  the  belly. 

The  substance  of  the  ossa  iliais  mostly  cellular, 
except  a thin  external  table. 

In  a ripe  child,  the  spine  of  the  os  ilium  is  car- 
tilaginous, and  is  afterwards  joined  to  the  bone  in 
form  of  an  epiphysis  The  large  lower  end  of 
this  bone  is  not  completely  ossified. 


Os  Ischium. 

Os  Ischium  f,  or  hip-bone,  is  of  a middle  bulk 
between  the  two  other  parts  of  the  os  innominatum  ; 
is  situated  lowest  of  the  three,  and  is  of  a very  ir- 
regular figure. 

Its  extent  might  be  marked  by  an  horizontal 
line  drawn  nearly  through  the  middle  of  the 
acetabulum  ; for  the  upper  bulbous  part  of  this 
bone  forms  somewhat  less  than  the  lower  half  of 
that  great  cavity,  and  the  small  leg  of  it  rises  to 
much  the  same  height  on  the  other  side  of  the 
great  hole  common  to  this  bone  and  the  os  pubis. 

Pi  'ocesses. — From  the  upper  part  of  the  os  is- 
chium, a sharp  process,  called  by  some  spinous, 
stands  out  backwards,  from  which  chiefly  the 
musculus  coccygaeus  and  superior  gemellus,  and 
part  of  the  levator  ani,  rise  ; and  the  interior  or 
internal  sacrosciatic  ligament  is  fixed  to  it. 

*■  Vid.  Albinus’s  tables  of  the  bones  of  the  fcetus. 

+ Coxte,  coxendicis,  pixis. 
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Between  the  upper  part  of  this  ligament  and  the 
bones,  it  was  formerly  observed  that  the  pyriform 
muscle,  the  posterior  crural  vessels,  and  the  sciatic 
nerve,  pass  out  of  the  pelvis.  Immediately  below 
this  process,  a sinuosity  is  formed  for  the  tendon 
of  the  musculus  obturator  internus.  In  a recent 
subject,  this  part  of  the  bone,  which  serves  as  a 
pully  on  which  the  obturator  muscle  plays,  is  co- 
vered with  a ligamentous  cartilage,  that,  by  two 
or  three  small  ridges,  points  out  the  interstices  of 
the  fibres  in  the  tendon  of  this  muscle.  The  out- 
er surface  of  the  bone  at  the  root  of  this  spinous 
process  is  made  hollow  by  the  pyriformis  or  ilia- 
cus  externus  muscle. 

Below  the  sinuosity  for  the  obturator  muscle,  is 
the  great  knob  or  tuberosity,  covered  with  carti- 
lage or  tendon  *.  The  upper  part  of  the  tubero- 
sity gives  rise  to  the  inferior  gemellus  muscle. 
To  a ridge  at  the  inside  of  this,  the  external  or 
posterior  sacrosciatic  ligament  is  so  fixed,  that  be- 
tween it,  the  internal  ligament,  and  the  sinuosity 
of  the  os  ischium,  a passage  is  left  for  the  internal 
obturator  muscle.  The  upper  thick  smooth  part 
of  the  tuber,  called  by  some  its  dorsum,  has  two 
oblique  impressions  on  it.  The  inner  one  gives 
origin  to  the  long  head  of  the  biceps  fiexor  cruris 
and  semitendinosus  muscles,  and  the  semimem- 
branosus rises  from  the  exterior  one,  which  reaches 
higher  and  nearer  the  acetabulum  than  the  other. 

• Winslow,  Exposit.  Anat.  des  os  frais,  § Q6, 
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The  lower,  thinner,  more  scabrous  part  of  the 
knob  which  bends  forwards,  is  also  marked  with 
two  flat  surfaces,  whereof  the  internal  is  what 
we  lean  upon  in  sitting,  and  the  external  gives 
rise  to  the  largest  head  of  the  triceps  adductor 
femoris  *. 

Between  the  external  margin  of  the  tuberosi- 
ty and  the  great  hole  of  the  os  innominatum, 
there  is  an  obtuse  ridge  extended  down  from 
the  acetabulum,  which  give  sorigin  to  the  qua- 
dratus  femoris.  As  the  tuber  advances  forwards, 
it  becomes  smaller,  and  is  rough,  for  the  ori- 
gin of  the  musculus  transversalis  f and  erector 
penis. 

The  small  leg  of  it,  which  mounts  upwards 
to  join  the  os  pubis,  is  rough  and  prominent  at 
its  edge,  where  the  two  lower  heads  of  the 
triceps  or  quadriceps  adductor  femoris  | take  their 
rise. 

The  upper  and  back  part  of  the  os  ischium  is 
broad  and  thick ; but  its  lower  and  fore-part  is 
narrower  and  thinner.  Its  substance  is  of  the 
structure  common  to  broad  bones. 

The  os  ilium  and  pubis  of  the  same  side,  arc 
the  only  bones  which  are  contiguous  to  the  os 
ischium. 

• Adductor  magnus  femoris  Alb. 

t Trangversus  perinsei  Alb. 

I Adductor  lougus  and  A.  brevis  femoris  Alb. 
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The  part  of  the  os  ischium  which  forms  the 
acetabulum,  the  spinous  process,  the  great  tuber, 
and  the  recurved  leg,  are  all  cartilaginous  at  birth. 
The  tuber,  with  part  of  the  leg  or  process  above 
it,  becomes  an  epiphyse  before  this  bone  is  fully 
formed. 

' Os  Pubis, 

The  Os  Pubis  *,  or  share  bone,  is  tht  least  of 
the  three  parts  of  the  os  innominatum,  and  is 
placed  at  the  upper  fore-part  of  it. 

The  thick  largest  part  of  this  bone  is  employ- 
ed in  forming  the  acetabulum  ; from  which  be- 
coming much  smaller,  it  is  stretched  inwards 
to  its  fellow  of  the  other  side,  where  again  it 
grows  larger,  and  sends  a small  branch  down- 
wards to  join  the  end  of  the  small  leg  of  the  os 
ischium. 

The  upper  fore-part  of  each  os  pubis  is  tuberous 
and  rough  where  the  musculus  rectus  and  py- 
ramidalis  are  inserted.  From  this  a ridge  is  ex- 
tended along  the  upper  edge  of  the  bone,  in  a 
continued  line  with  such'  another  of  the  os  ilium, 
which  divides  the  abdomen  and  pelvis. 

The  ligament  of  Fallopius,  or  crural  arch,  is 
fixed  to  the  internal  end  of  this  ridge,  and  the  smooth 
hollow  below  it  is  made  by  the  psoas  and  iliacus  in- 

pectinis,  penis  pudibundum,  fenestratmn, 
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ternus  muscles  passing  with  the  anterior  crural  ves- 
sels and  nerves  behind  the  ligament.  Some  way 
below  the  former  ridge,  another  is  extended  from 
the  tuberous  part  of  the  os  pubis  downwards  and 
outwards  towards  the  acetabulum  ; between  these 
two  ridges  the  bone  is  hollow  and  smooth,  for 
lodging  the  head  of  the  pectineus  muscle. 

Immediately  below,  where  the  lower  ridge  is 
to  take  the  turn  downwards,  a winding  niche 
is  made,  which  is  comprehended  in  the  great 
foramen  of  a skeleton,  but  is  formed  into  a hole  by 
a subtended  ligament  in  the  recent  subject,  for  the 
passage  of  the  posterior  crural  nerve,  an  artery, 
and  a vein. 

The  internal  end  of  the  os  pubis  is  rough  and 
unequal,  for  the  firmer  adhesion  of  the  thick 
ligamentous  cartilage  that  connects  it  to  its  fellow 
of  the  other  side  : The  process  which  goes  down 
from  that  to  the  os  ischium  is  broad  and  rough 
before,  where  the  gravilis  and  upper  heads  of  the 
triceps,  or  rather  quadriceps  adductor  femoris 
have  their  origin. 

The  substance  of  the  os  pubis  is  the  same  as  of 
other  broad  bones. 

State  at  Birth. — Only  a part  of  the  large  end 
of  this  bone  is  ossified,  and  the  whole  leg  is  car- 
tilaginous, in  a child  born  at  the  full  time. 

Thyroid  hole. — Betwixt  the  os  ischium  and  pu- 
bis, a very  large  irregular  hole  is  left,  which,  from 
its  resemblance  to  a door  or  shield,  has  been  cal- 
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led  thyroides.  This  hole  is  all,  except  the  niche 
for  the  posterior  crural  nerve,  filled  up  in  a re- 
cent subject  with  a strong  ligamentous  membrane, 
that  adheres  very  firmly  to  its  circumference. 
From  this  membrane  chiefly  the  two  obturator 
muscles,  external  and  internal,  take  their  rise. 

The  great  design  of  this  hole,  besides  render- 
ing the  bone  lighter,  is  to  allow  a strong  enough 
origin  to  the  obturator  muscles,  and  sufficient  space 
for  lodging  their  bellies,  that  there  may  be  no 
danger  of  disturbing  the  functions  of  the  contain- 
ed viscera  of  the  pelvis,  by  the  actions  of  the  in- 
ternal, nor  of  the  external  being  bruised  by  the 
thigh  bone,  especially  by  its  lesser  trochanter,  in 
the  motions  of  the  thigh  inwards  ; Both  which  in- 
conveniences must  have  happened,  had  the  ossa 
iiinominata  been  complete  here,  and  of  sufficient 
thickness  and  strength  to  serve  as  the  fixed  point 
of  these  muscles. 

The  bowels  sometimes  make  their  way  through 
the  niche  for  the  vessels,  at  the  upper  part  of 
this  thyroid  hole,  and  this  causes  a hernia  in  this 
place  *. 

In  the  external  surface  of  the  ossa  innominata, 
near  the  outside  of  the  great  hole,  a large  deep  ca- 
vity is  formed  by  all  the  three  bones  conjundtly  ; 
For  the  os  pubis  constitutes  about  one-fifth  ; the 
P 3 

• Memoires  de  I’Acad  de  Chirurgie,  tom.  1.  p.  709.  &c. 
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OS  ilium  makes  something  less  than  two- fifths,  and 
the  OS  ischium  as  much  more  than  two- fifths. 

The  brims  of  this  cavity  are  very  high,  and  are 
still  much  more  enlarged  by  the  ligamentous  car- 
tilage, with  which  they  are  tipped  in  a recent  sub- 
ject. From  this  form  of  the  cavity  it  has  been 
cdl\&di  acetabulum ; and  for  a distinguishing  cha- 
racter, the  name  of  the  bone  that  constitutes  the 
largest  share  of  it  is  added  ; therefore  acetabulum 
ossis  ischii  *,  is  the  name  this  cavity  commonly 
bears.  Round  the  base  of  the  supercilia,  the  bone 
is  rough  and  unequal,  where  the  capsular  liga- 
ment of  the  articulation  is  fixed.  The  brims  at 
th6  upper  and  back-part  of  the  acetabulum,  are 
much  larger  and  higher  than  any  where  else  ; 
which  is  very  necessary  to  prevent  the  head  of  the 
femur  from  slipping  out  of  its  cavity  at  this  place, 
where  the  whole  weight  of  the  body  bears  upon 
it,  and  consequently  would  otherwise  be  constant- 
ly in  danger  of  thrusting  it  out. 

As  these  brims  are  extended  downwards  and 
forwards,  they  become  less  ; and  at  their  internal 
lower  part  a breach  is  made  in  them  ; from  the 
one  side  of  which  to  the  other,  a ligament  is  placed 
in  the  recent  subject ; under  rvhich  a’  large  hole 
is  left,  which  contains  fat,  cellular  substance  and 
vessels.  The  reason  of  which  appearance  has 
afforded  matter  of  debate.  To  me  it  seems  evi- 
dently contrived  for  allowing  a larger  motion  to 


* Coxae,  coxendicis. 
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the  thigh  inwards : For  if  the  bony  brims  had 
been  here  continued,  the  neck  of  the  thigh-bone 
must  have  struck  upon  them  when  the  thighs 
were  brought  across  each  other ; which,  in  a 
large  strong  motion  this  way,  would  have  en- 
dangered the  neck  of  the  one  bone,  or  brim  of  the 
other. 

Then  the  vessels  which  are  distributed  to  the 
joint  may  safely  enter  at  the  sinuosity  in  the  bot- 
tom of  the  breach  ; which  being  however  larger 
than  is  necessary  for  that  purpose,  allows  the  sy- 
novial apparatus  of  the  joint  to  escape  below  the 
ligament,  when  the  head  of  the  thigh-bone  is  in 
hazard  of  pressing  too  much  upon  it  in  the  motions 
of  the  thigh  outwards  *.  Besides  this  difference 
in  the  height  of  the  brims,  the  acetabulum  h 
otherwise  unequal : For  the  lower  internal  part 
of  it  is  depressed  below  the  cartilaginous  surface 
of  the  upper  part,  and  is  not  covered  with  carti- 
lage ; into  the  upper  part  of  this  particular  depres- 
sion, where  it  is  deepest  and  of  a semilunar  form, 
the  ligament  of  the  thigh-bone,  commonly,  though 
improperly,  called  the  round  one,  is  inserted; 
while  in  its  more  superficial  lower  part  the  large 
mucilaginous  gland  of  this  joint  is  lodged.  The 
largest  share  of  this  separate  depression  is  formed 
in  the  os  ischium. 

From  what  has  been  said  of  the  condition  of  the 
three  bones  composing  this  acetabulum  in  new- 

P4 

* Petit,  Memoires  de  I’Acad,  des  Sciences,  1722. 
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born  children,  it  must  be  evident,  that  a consider- 
able part  of  this  cavity  is  cartilaginous  in  them. 

Of  the  connexion  f the  Ossa  Innominata  and  Sa- 
crum. 

The  ossa  innominata  are  joined  at  theii  back 
part  to  each  side  of  the  os  sacrum  by  a sort  of 
suture,  with  a very  thin  intervening  cartilage, 
which  serves  as  so  much  glue  to  cement  these 
bones  together  ; and  strong  ligaments  go  from  the 
circumference  of  this  unequal  surface,  to  connect 
them  more  firmly  This  joining  has  been  called 
posterior  symphysis,  in  contradistinction  to  the  an- 
terior symphysis.  The  ossa  innominata  are  con- 
nected together  at  their  fore  part  by  the  ligament- 
ous cartilage  interposed  between  the  two  ossa 
pubis. 

These  bones  can  therefore  have  no  motion  in  a 
natural  state,  except  what  is  common  to  the  trunk 
of  the  body,  or  to  the  os  sacrum.  It  has  been  dis- 
puted, whether  or  not  they  loosen  so  much  from 
each  other,  and  from  the  os  sacrurn,  in  child-birth, 
by  the  throws  of  the  labour,  as  that  the  ossa  pubis 
recede  from  each  other,  and  thereby  allow  the  pas- 
sage between  the  bones  to  be  enlarged.  Several 
observations  * shew  that  this  relaxation  sometimes 

* Bauhin.  Theat.  anat.  lib.  1.  cap.  49. — Spigel.  anat.  lib.  2. 
cap.  24. — Riolan.  Anthropogr.  lib.  6.  cap.  12.— -Diemerbroeckj 
anat.  lib.  9-  cap.  16. 
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happens  ‘..Those  who  had  frequently  opportunities 
of  dissecting  the  bodies  of  women  who  died  im- 
mediately after  being  delivered  of  children,  teach 
us  to  beware  of  regarding  this  as  the  common  ef- 
fect of  child-birth  ; as  they  found  relaxation  in 
very  few  of  the  bodies  which  they  examined  *. 

Considering  what  great  weight  is  supported  in 
our  erect  posture,  by  the  articulation  of  the  ossa 
innominata  with  the  os  sacrum,  there  is  great 
reason  to  think  that  if  the  conglutinated  surfaces 
of  these  bones  were  once  separated,  (without 
which,  the  ossa  pubis  cannot  shuffle  on  each  other,) 
the  ligaments  would  be  violently  stretched,  if  not 
torn ; from  whence  many  disorders  would  arise  f. 

Each  os  innominatum  affoi^ds  a socket  (the  aceta- 
bulum) yor  the  thigh-bones  to  mom  in,  and  the 
trunk  of  the  body  rolls  here  so  much  on  the  heads  of 
the  thigh-bones,  as  to  allow  the  most  conspicuous 
motions  of  the  trunk,  which  are  commonly  thought 
to  be  performed  by  the  bones  of  the  spine. 

Before  concluding  this  branch  of  the  subject,  it 
may  be  not  improper  to  add,  that  the  pelvis  varies 
very  much  as  to  its  size,  and  the  proportion  of  its 
parts  in  the  different  sexes,  in  different  women,  in 
the  inhabitants  of  different  nations,  and  also  at  dif- 
ferent periods  of  life.  In  the  most  celebrated  sta- 

• Hildan.  Epist.  cent.  obs.  46.  Dionis  Sixieme  denionst, 
des  os.  Morgagn.  Advers.  3.  animad.  15. 

t Ludov.  in  Ephem.  German,  dec.  1.  ann.  3.  obs.  255. 
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tues  of  antiquity,  Dr  Camper  informs  us,  he  had 
remarked  the  following  proportions  ; 

In  the  Farnese  Hercules,  the  breadth,  compared 
with  the  depth,  is  as  12  to  8j. 

In  the  Pythian  Apolb,  it  is  as  9 to  7. 

In  the  Antinous,  it  is  as  1 1|-  to  8|-. 

And  in  the  Venus  de  Medicis,  as  1 1 to  8^. 

The  pelvis  is  different  as  to  the  'proportions  of 
its  parts  in  different  women. 

The  pelvis  has  been  divided  into  three  parts, 
viz.  the  brim  or  introitus,  the  cavitas,  and  the 
inferior  aperture  or  exitus.  In  the  standard  pel- 
vis, a line  drawn  from  the  sacrum  to  the  os  pubis, 
measures  rather  more  than  4 inches,  from  one 
os  ilium  to  the  other,  5 inches  and  5 ; and  in  the 
lower  part  or  inferior  aperture  of  the  pelvis,  these 
proportions  are  reversed  ; for  a line  from  the  sym- 
physis pubis,  to  the  os  coccygis,  allowing  an  inch 
for  the  retraction  of  that  bone,  is  equal  to  5 
inches. 

In  the  standard  pelvis,  the  pelvis  is  about 
inches  at  the  sides,  6 inches  behind,  and  about 
1^  inch  before. 

When  a pelvis  exceeds  the  above  dimensions, 
it  has  been  called  too  large,  and  when  less,  it  is 
said  to  be  too  small. 

The  pelvis  may  be  symmetrical,  and  at  the 
same  time  too  small,  owing  to  its  component  bones 
not  being  sufficiently  expanded,  or  it  may  be  too 
small  in  consequence  of  a general  or  partial  dis- 
tortion of  its  bones,  the  effect  of  moUities  ossium, 
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or  rickets,  from  exostoses  growing  inwardly,  or 
from  diseases  of  the  viscera  of  the  pelvis. 

The  pelvis  is  differently  formed  in  different  na- 
tions, as  is  evident  from  the  subjoined  plate,  which 
was  taken  from  a drawing  of  the  justly  celebrated 
Dr  Peter  Camper. 

Explanation  of  Plate  \5th,  given  by  Dr  Camper. 


Liiiea  continua,  designat  Europaeam. 

■ punctata, Asiaticara. 

— ^ — lineolis  longis, Claudam. 


lineolis,  punctis  interspersis, . JSthiopissam. 

A,  B,  C,  D,  E,  F,  ossa  pubis  Europaese,  cujus  pelvis  est 
ampla  optime  composita ; AB,  altitude  os.  pubis,  C,  A,  D, 
angulus  ossium  pubis  ~ 100  seu  50  + 50  rE  CAJ  + JAD, 

GAH  rotunditas  ossium  pubis  sub  symphisi. 

A,  b,  c,  d,  e,  f,  Asiaticae. 

A,  b,  altitude  oss.  pubis,  c.  g.  A.  h.  d.  amplitude  oss, 
pubis. 

g.  A.  h.  rotunditas  oss.  pub.  sub.  Symph.  angulus, 
c.  g.  A.  h.  d.  z 110.  bis  55. 

A,  b,  r,  d,  E,  f,  Claudae  Europaeae.  Altitude  oss.  pub. 
ut  in  Asiatica. 

J.  A.  coincidit  cum  illo  Europaeae,  z 50.  d.  ischium 
vero  brevius. 

J.  A.  g r.  angulus  lateris  claudi,  dextri,  major,  z 63. 
grad,  os  ischium  brevius  sinistro. 

C.  A.  A.  ©.  D.  .Ethiopissae,— coincident  haec  pelvis 
penitus  cum  Europaeae  pelvi,  nisi  ex  A.  per  A.  ad  0.  magis 
esset  excavata,  adeo  ut  fere  respondeat  Asiaticae. 

^titudo  A,  B.  eadem  ac  in  Europaea. 

P.  Camper  mensuravit,  24  Junii  1785. 
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The  form  of  the  cavity  of  the  pelvis  of  the  in- 
fant, is  widely  different  from  that  of  the  adult. 

The  pelvis  is  not  completely  formed  until  the 
period  of  puberty. 

In  very  early  life,  the  pelvis  somewhat  resembles 
a cone,  of  which  the  coccyx  and  tuberosities  of 
the  ischia  form  the  apex,  and  the  ilium  the  base, 
or  the  proportions  of  the  pelvis  are  precisely  op- 
posite to  those  of  the  pelvis  of  the  adult. 

Upon  the  various  causes  of  deformity  of  the 
pelvis,  the  reader  may  consult  Sandifort’s  Mus. 
Lugd.  Batav.  Smellie’s  Midwifery.  Dr  Hull’s 
Tables.  Edin.  Med.  Phys.  Jour.  vol.  vi. 

Of  the  Thorax. 

The  thorax*,  or  chest,  reaches  from  below 
the  neck  to  the  belly  ; and,  by  means  of  the 
bones  that  guard  it,  is  • formed  into  a large 
cavity ; the  figure  of  which  is  somewhat  con- 
choidal  f , but  its  upper  smaller  end  is  not  finished, 
being  left  open  for  the  passage  of  the  windpipe, 
gullet,  and  large  bloodvessels ; and  its  lower  part, 

* Pectus,  cassum. 

+ The  figure  of  the  thorax  is  very  various ; in  some  it  is  large 
and  elevated,  but  in  others  flat  and  contracted : and  frequently 
in  consequence  of  improper  compression.  Stays  tightly  laced  de- 
form the  chest,  and  by  interrupting  the  functions  of  the  con- 
tained viscera,  often  lay  the  foundation  of  bad  health. 
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or  base,  has  no  bones,  and  is  shorter  before  than 
behind  ; so  that,  to  carry  on  our  comparison,  it 
appears  like  an  oblique  section  of  the  conchoid. 
The  lower  part  of  this  cavity  is  narrower  than 
some  way  above  * ; and  the  middle  of  its  back- 
part  is  considerably  diminished  by  the  bones 
standing  forwards  into  it. 

The  bones  which  form  the  thorax  are  the 
twelve  dorsal  vertebrce  behind,  the  ribs  on  the 
sides,  and  the  sternum  before. 

The  7'ihs,  or  costce  f,  (as  if  they  were  custodes, 
or  guards,  to  these  principal  organs  of  the  animal 
machine,  the  heart  and  lungs),  are  the  long  crook- 
ed bones  placed  at  the  side  of  the  chest,  in  an 
oblique  direction  downwards  in  respect  of  the 
back-bone.  Their  number  is  generally  twelve  on 
each  side  ; though  frequently  eleven  or  thirteen 
have  been  found  J.  Sometimes  the  ribs  are, 
found  preternaturally  conjoined  or  divided  §. 

The  ribs  are  concave  internally ; where  they 
are  also  made  smooth  by  the  action  of  the  con- 
tained parts,  which,  on  this  account,  are  in  no 
danger  of  being  hurt  by  them ; and  are  convex 
externally,  that  they  might  resist  that  part  of  the 
pressure  of  the  atmosphere,  which  is  not  balan- 

• Albin.  de  Ossib.  § I69. 

.j-  IIAsugai, 

f Riolan  Comment,  de  Ossib.  cap.  I9.  Marchetti,  cap.  9. 
CowPER  Explicat,  tab.  93.  and  94.  Morgagn.  Advers.  anat. 

t Sue  Trad.  d’Osteolog.  141. 
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ced  by  the  air  within  the  lungs,  during  inspira- 
tion. 

The  ends  of  the  ribs  next  the  vertebrae  are 
rounder  than  they  are  after  these  bones  have  ad- 
vanced forwards,  when  they  become  flatter  and 
broader,  and  have  an  upper  and  lower  edge,  each 
of  which  is  made  rough  by  the  action  of  the  in- 
tercostal muscles,  inserted  into  them.  Which  mus- 
cles, being  of  nearly  equal  force,  and  equally 
stretched  in  the  interstices  of  the  ribs,  prevent  the 
broken  ends  of  these  bones  in  a fracture  from  be- 
ing removed  far  out  of  their  natural  place,  to  in- 
terrupt the  motion  of  the  vital  organs. 

The  upper  edge  of  the  ribs  is  more  obtuse  and 
rounder  than  the  lower,  which  is  depressed  on  its 
internal  side  by  a long  fossa,  for  lodging  the  inter- 
costal vessels  and  nerves ; on  each  side  of  which 
there  is  a ridge,  to  which  the  intercostal  muscles 
are  fixed.  The  fossa  is  not  observable,  however, 
at  either  end  of  the  ribs ; for  at  the  posterior  or 
root,  the  vessels  have  not  yet  reached  the  ribs ; 
and,  at  the  fore-end,  they  are  split  at\^ay  into 
branches ; hence  the  greater  safety  of  perform- 
ing the  operation  of  the  empyema  towards  the 
sides  of  the  thorax,  than  either  near  the  back  or 
the  breast. 

At  the  posterior  end  of  each  rib,  a little  head  is 
formed,  which  is  divided  by  a middle  ridge  into 
two  plane  or  hollow  surfaces ; the  lowest  of  which 
is  the  broadest  and  deepest  in  most  of  them.  The 
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two  planes  are  joined  to  the  bodies  of  two  diffe- 
rent vertebrae,  and  the  ridge  forces  itself  into  the 
intervening  cartilage.  A little  way  from  this 
head,  we  find,  on  the  external  surface,  a small 
cavity,  where  glands  are  lodged  ; and  round  the 
head,  the  bone  appears  spongy,  where  the  capsular 
ligament  of  the  articulation  is  fixed.  Immediate- 
ly beyond  this  a flatted  tubercle  rises,  with  a small 
cavity  at,  and  roughness  about  its  root,  for  the  ar- 
ticulation of  the  rib  with  the  transverse  process 
of  the  low’est  of  the  two  vertebrae,  with  the  bodies 
of  which  the  head  of  the  rib  is  joined.  Advancing 
further  on  this  external  surface,  we  observe  in 
most  of  the  ribs  another  smaller  tubercle,  into 
which  ligaments  which  connect  the  ribs  to  each 
other,  and  to  the  transverse  processes  of  the  ver- 
tebrae and  portions  of  the  longissimus  dorsi,  are 
inserted.  Beyond  this  the  ribs  are  made  flat  by 
the  sacro-lumbalis  muscle,  which  is  inserted  into 
the  part  of  this  flat  surface  farthest  from  the  spine, 
where  each  rib  makes  a considerable  curve,  called 
by  some  its  angle.  Then  the  rib  begins  to  turn 
broad,  and  continues  so  to  its  anterior  end  *,  which 
is  hollow  and  spongy,  for  the  reception  of,  and 
firm  coalition  with  the  cartilage  that  runs  thence 
to  be  inserted  into  the  sternum,  or  to  be  joined 
with  some  other  cartilage. 

In  adults  generally  the  cavity  at  this  end  of  the 
ribs  is  smooth  and  polished  on  its  surface;  by 


• riA«T>!,  Palmnla. 
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which  the  articulation  of  the  cartilage  with  it  has 
the  appearance  of  being  designed  for  motion  ; but 
it  has  none. 

The  substance  of  the  ribs  is  spongy,  cellular, 
and  only  covered  with  a very  thin  external  lamel- 
lated  surface,  in  which  the  fibres  are  more  distinct 
than  in  most  other  bones,  and  which  increases  in 
thickness  and  strength,  as  it  approaches  the  ver- 
tebrae. In  the  rickets,  these  spongy  anterior  ends 
of  the  ribs  swell ; hence  the  sternum  appears  to 
be  more  depressed  than  it  really  is. 

To  the  fore-end  of  each  rib,  a long  broad  and 
strong  cartilage  is  fixed,  and  reaches  thence  to 
the  sternum,  or  is  joined  to  the  cartilage  of  the 
next  rib.  This  course,  however,  is  not  in  a 
straight  line  with  the  rib  ; for  generally  the  car- 
tilages make  a considerable  curve,  the  concave 
part  of  which  is  upwards ; therefore,  at  their  in- 
sertion into  the  sternum,  they  make  an  obtuse 
angle  above,  and  an  acute  one  below. 

These  cartilages  are  of  such  a length,  as  never 
to  allow  the  ribs  to  coine  to  a right  angle  with  the 
spine  ; but  keep  them  situated  so  obliquely,  as  to 
make  an  angle  very  considerably  obtuse  above,  till 
a force  exceeding  the  elasticity  of  the  cartilages  is 
applied.  These  cartilages,  as  all  others,  are  firmer 
and  harder  internally,  than  they  are  on  their  ex- 
ternal surface  ; and  sometimes,  in  old  people,  their 
middle  substance  becomes  bony,  while  a thin  car- 
tilaginous lamella  appears  externally  *.  The  ossi- 


* Vesal.  lib.  1.  cap.  I9. 
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fication  however  begins  frequently  at  the  external 
surface.  The  greatest  alternate  motions  of  the 
cartilages  being  made  at  their  great  curvature, 
that  part  remains  frequently  cartilaginous,  after 
all  the  rest  is  ossified*. 

The  ribs  are  articulated  at  each  end,  of  which 
the  one  behind  is  doubly  joined  to  the  vertebrae  ; 
for  the  head  is  received  into  the  cavities  of  two 
bodies  of  the  vertebrae,  and  the  larger  tubercle  is 
received  into  the  depression  in  the  transverse  pro- 
cess of  the  lower  vertebra.  This  double  articula- 
tion, admits  of  motion  upwards  and  downwards 
only,  since  the  transverse  process  hinders  the  rib 
to  be  thrust  back  ; the  resistance  on  the  other  side 
of  the  sternum,  prevents  the  rib’s  coming  forward ; 
and  each  of  the  two  joints  with  the  other  parts  at- 
tached, oppose  its  turning  round.  It  is  likewise 
evident,  that  even  the  motion  upwards  and  down- 
wards can  be  but  small  in  any  one  rib  at  the  arti- 
culation itself.  But  as  the  ribs  advance  forwards, 
the  distance  from  their  centre  of  motion  increasing, 
the  motion  must  be  more  extensive  ; and  it  would 
be  very  conspicuous  at  their  anterior  ends,  were 
not  they  resisted  there  by  the  cartilages,  which 
yield  so  little,  that  the  principal  motion  is  per- 
formed by  the  middle  part  of  the  ribs,  which  turns 
^outwards  and  upwards,  and  occasions  the  twist  re- 
markable in  the  long  ribs  at  the  place  near  their 
fore-end  where  they  are  most  resisted  f. 

* Havers,  Osteolog.  nov.  Disc.  5.  p.  289. 

I Winslow,  Memoires  de  I’Acad.  des  Sciences,  1720. 

yoL,  I. 
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Of  the  peculiarities  of  the  Ribs. 

In  viewing  the  ribs  from  above  downwards, 
their  figure  is  still  straighter  ; the  uppermost  being 
the  most  crooked  of  any.  Their  obliquity  in  re- 
spect of  the  spine  increases  as  they  descend  ; so 
that  though  their  distances  from  each  other  is  very 
little  different  at  their  back-part,  yet  at  their  fore- 
ends the  distances  between  the  lower  ones  must  in- 
crease. In  consequence  of  this  increased  obliquity 
of  the  lower  ribs,  each  of  their  cartilages  makes  a 
greater  curve  in  its  progress  from  the  rib  towards 
the  sternum  ; and  the  tubercles,  that  are  articula- 
ted to  the  transverse  processes  of  the  vertebrae, 
have  their  smooth  surfaces  gradually  facing  more 
upwards.  From  the  ribs  becoming  thus  more  ob- 
lique, while  the  sternum  advances  forwards  in  its 
descent,  the  distance  between  the  sternum  and  the 
anterior  end  of  the  lower  ribs  is  greater  than  be* 
tween  the  sternum  and  the  ribs  above  ; consequent- 
ly the  cartilages  of  those  ribs  that  are  joined  to 
the  breast-bone  are  longer  in  the  low’cr  than  in  the 
higher  ones.  These  cartilages  are  placed  nearer 
to  each  other  as  the  ribs  descend,  which  occasions 
the  curvature  of  the  cartilages  to  be  greater. 

The  length  of  the  ribs  increases  from  the  first 
and  uppermost  rib,  as  far  down  as  the  seventh ; 
and  from  that  to  the  twelfth,  as  gradually  dimi- 
nishes. 
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The  superior  of  the  two  plain,  or  rather  hollow 
surfaces,  by  which  the  ribs  are  articulated  to  the 
bodies  of  the  vertebrae,  gradually  increases  from 
the  first  to  the  fourth  rib,  and  is  diminished  after 
that  in  each  lower  rib. 

The  distance  of  their  angles  from  the  heads  al- 
ways increases  as  they  descend  to  the  ninth,  on 
account  of  the  greater  breadth  of  the  sacrolumba- 
lis  muscle 

The  ribs  are  commonly  divided  into  true  and 
false,  or  into  vertebral  and  sterno-vertebral. 

The  truef  costae  are  the  seven  upper  ones  of  each 
side,  the  cartilages  of  which  are  all  gradually  long- 
er as  the  ribs  descend,  and  are  joined  to  the  breast- 
bone •,  so  that  being  pressed  constantly  between 
two  bones,  they  are  flatted  at  both  ends,  and  are 
thicker,  harder,  and  more  liable  to  ossify,  than  the 
other  cartilages,  that  are  not  subject  to  so  much 
pressure.  These  ribs  include  the  heart  and  lungs ; 
and  therefore  are  the  proper  or  true  custodes  of 
life. 

The  cartilages  of  five  inferior  ribs  of  each  side 
do  not  reach  to  the  sternum  ; and  therefore,  want- 
ing the  resistance  at  their  fore-part^  they  are 
pointed ; and,  on  this  account,  having  less  pres- 
sure, their  substance  is  softer.  The  cartilages,  of 

0.2 

* Winslow,  Exposition  Anatomique  des  Os  Secs,  § 643. 

+ Tvr)o-»i,  germanae,  legitimse. 


OUTLINES  OF  ANATOMY. 


24)i< 

these  false  ribs  are  shorter  as  the  ribs  descend  *. 
To  all  these  five  ribs  the  circular  edge  of  the 
diaphragm  is  connected  ; and  its  fibres,  instead  of 
being  stretched  immediately  transversly,^  and  so 
running  perpendicular  to  the  ribs,  are  pressed  so 
as  to  be  often,  especially  in  exspiration,  parallel  to 
the  plane  in  Mdiich  the  ribs  lie  ; Nay,  one  may 
judge  by  the  attachments  which  these  fibres  have 
so  frequently  to  the  sides  of  the  thorax,  a consider- 
able way  above  where  their  extremities  are  insert- 
ed into  the  ribs,  and  by  the  situation  of  the  viscera, 
always  to  be  observed  in  a dead  subject  laid  supine, 
that  there  is  constantly  a large  concavity  formed 
on  each  side  by  the  diaphragm  within  these  bast- 
ard ribs,  in  which  the  stomach,  liver,  spleen,  &c. 
are  contained. 

Hence  likewise  we  may  learn  how  to  judge  bet- 
ter of  the  seat  of  several  diseases,  and  to  do  the 

* M}''  father  discovered,  that  the  cartilages  between  the  ribs 
and  the  breast-bone,  with  the  exception  of  the  cartilage  of  the 
first  rib,  are  not  fixed  to  the  sternum  in  the  same  manner  as  to 
the  ribs ; for  the  rib  which  is  hollowed,  receives  the  cartilage, 
and  is  so  firmly  united  to  it,  that  in  the  recent  subject,  they  can- 
not be  separated  without  lacerating  the  cartilage ; but  the  inner 
part  of  the  cartilage  is  tied  by  a capsular  ligament  to  the  edges 
of  the  pit  of  the  sternum,  and  the  concave  part  of  the  pit  is  con- 
nected by  fine  cellular  threads  only  to  the  end  of  the  cartilage, 
so  that  the  cartilage  and  sternum,  may,  after  cutting  the  capsu- 
lar ligament,  be  separated  from  each  other  fviihout  tearing  the 
cartilaginous  ^fibres.  Hence,  when  the  ribs  ai’e  moved,  the  cap- 
sular ligament  is  twisted,  and  the  end  of  the  cartilage  rolls  upon 
the  sternum. 

Vid.  Observations  on  the  oblique  muscles*  Edin.  Phil.  Trans, 
vol.  3. 
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operation  of  the  empyema,  and  some  others,  with 
more  safety  than  we  can  do,  if  we  follow  the 
common  directions. 

The  first  rib  of  each  side  is  so  situated,  that  the 
flat  sides  are  above  and  below,  while  one  edge  is 
placed  inwards,  and  the  other  outwards,  or  nearly 
so  ; therefore  sufficient  space  is  left  above  it  for 
the  subclavian  vessels  and  muscle  ; and  the  broad 
concave  surface  is  opposed  to  the  lungs : In  conse- 
quence of  this  situation,  the  channel  for  the  inter- 
costal vessels  is  not  to  be  found,  and  the  edges  are 
differently  formed  from  all  the  other,  except  the 
second ; the  lower  one  being  rounded,  and  the 
other  sharp. 

The  head  of  this  rib  is  not  divided  into  two 
plane  surfaces  by  a middle  ridge,  because  it  is  only 
articulated  with  the  first  vertebra  of  the  thorax. 
Its  cartilage  is  ossified  in  adults,  and  is  united  to 
the  sternum  at  right  angles. 

Frequently  this  first  rib  has  a ridge  rising  near 
the  middle  of  its  posterior  edge,  where  one  of  the 
heads  of  the  scalenus  muscle  rises.  Farther  for- 
ward it  is  flatted,  or  sometimes  depressed  by  the 
clavicle. 

The  cartilages  of  the  fifth,  sixth,  and  seventh,  or 
rather  the  sixth,  seventh,  eighth,  and  sometimes  the 
fifth,  sixth,  seventh,  eighth,  ninth  ribs  *,  are  con- 

* Vid.  plate  4th  appended  to  my  father’s  Treatise  on  the 
Oblique  Muscles,  which  represents  the  lengths  and  curvatures 
of  the  seven  uppermost  ribs,  and  their  cartilages., 
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tiguous ; and  frequently  they  are  joined  to  each 
other  by  cross  cartilages ; and  most  commonly  the 
cartilages  of  the  eighth,  ninth,  tenth,  are  connec- 
ted to  the  former,  and  to  each  other  by  firm  liga- 
ments. 

The  eleventh,  and  sometimes  the  tenth  rib,  has 
no  tubercle  for  its  articulation  with  the  transverse 
process  of  the  vertebra,  to  which  it  is  only  loosely 
fixed  by  ligaments.  The  fossa  in  its  lower  edge, 
is  not  so  deep  as  in  the  upper  ribs,  because  the 
vessels  run  more  towards  the  interstice  between 
the  ribs.  Its  fore-end  is  smaller  than  its  body, 
and  its  short  small  cartilage  is  but  loosely  con- 
nected to  the  cartilage  of  the  rib  above. 

The  twelfth  rib  is  the  shortest  and  straightest. 
Its  head  is  only  articulated  with  the  last  vertebra 
of  the  thorax  ; therefore  is  not  divided  into  two 
surfaces. 

This  rib  is  not  joined  to  the  transverse  process 
of  the  vertebra,  and  therefore  has  no  tubercle, 
being  often  pulled  necessarily  inwards  by  the 
diaphragm,  which  an  articulation  with  the  trans- 
verse process  would  not  have  allowed. 

The  fossa  is  not  found  at  its  under  edge,  be- 
cause the  vessels  run  below  it. 

The  fore- part  of  this  rib  is  smaller  than  its- 
middle,  and  has  only  a very  small  pointed  carti- 
lage fixed  to  it.  To  its  whole  internal  side  the 
diaphragm  is  connected. 

The  heads  and  tubercles  of  the  ribs  of  a new 
born  child  have  cartilages  on  them;  part  of 
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which  become  afterwards  thin  epiphyses.  The 
bodies  of  the  ribs  encroach  gradually  after  birth 
upon  the  cartilages ; so  that  the  latter  are  propor- 
tionally shorter,  when  compared  to  the  ribs,  in 
adults,  than  in  children. 

Here  I cannot  help  remarking  the  wise  provi- 
dence of  our  Creator,  in  preserving  us  from  pe- 
rishing as  soon  as  we  come  into  the  world.  The 
ends  of  the  bones  of  the  limbs  remain  in  a carti- 
laginous state  after  birth,  and  are  many  years  be- 
fore they  are  entirely  united  to  the  main  body  of 
their  several  bones  ; whereas  the  condyles  of  the  oc- 
cipital bone,  and  of  the  lower  jaw,  are  true  original 
processes,  and  ossified  before  birth,  and  the  heads 
and  tubercles  of  the  ribs  are  nearly  in  the  same  con- 
dition  ; and  therefore  the  weight  of  the  large  head 
is  firmly  supported  ; the  actions  of  sucking,  res- 
piration, &c.  which  are  indispensably  necessary 
for  us  as  soon  as  we  come  into  the  world,  are  per- 
formed without  danger  of  separating  the  parts  of 
the  bones  that  are  most  pressed  on  in  these  mo- 
tions ; whereas,  had  these  processes  of  the  head, 
jaw,  and  ribs,  been  epiphyses  at  birth,  children 
must  have  been  exposed  to  danger  of  dying  by 
such  a separation  ; the  immediate  consequences  of 
which  would  be  the  compression  of  the  beginning 
of  the  spinal  marrow,  or  want  of  food,  or  a stop 
put  to  Respiration, 
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Sternum, 

The  sternum  *,  or  breast-bone,  which  varies  con-' 
siderably  as  to  breadth  in  different  persons,  is  the 
broad  flat  bone,  or  pile  of  bones,  at  the  fore-part  of 
the  thorax.  In  adults  of  a middle  age,  it  is  com- 
posed of  three  bones,  which  easily  separate  after  the 
cartilages  connecting  them  are  destroyed.  Fre- 
quently the  two  lower  bones  are  found  intimately 
united  ; and  very  often  in  old  people,  the  sternum 
is  a continued  bony  substance  from  one  end  to  the 
other  ; though  w'e  still  observe  two,  sometimes 
three,  transverse  lines  on  its  surface  ; which  are 
marks  of  the  former  divisions. 

The  sternum  is  broadest  and  thickest  above, 
and  becomes  smaller  as  it  descends.  The  inter- 
nal surface  of  this  bone  is  somewhat  hollowed  for 
enlarging  the  thorax  •,  but  the  convexity  on  the 
external  surface  is  not  so  conspicuous,  because  the 
sides  are  pressed  outwards  by  the  true  ribs  ; the 
roundheads  of  whose  cartilages  are  received  into 
seven  smooth  pits,  formed  in  each  side  of  the  ster- 
num, and  are  kept  firm  there  by  strong  ligaments, 
which  on  the  external  surface  have  a particular 
radiated  texture  f.  Frequently  the  cartilaginous 
fibres  thrust  themselves  into  the  bony  substance 

* Os  Pectoris,  ensiforme,  scutum  cordis. 

+ Ruysch,  Catalog.  Rar.  fig.  9- 
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of  the  sternum,  and  are  joined  by  a sort  of  suture. 
The  pits  at  the  upper  part  of  the  sternum,  are  at 
the  greatest  distance  one  from  another,  and,  as 
they  descend,  are  nearer  ; so  that  the  two  lowest 
are  contiguous. 

The  breast-bone  is  cellular,  with  a very  thin 
external  plate,  especially  on  its  internal  surface, 
where  we  may  frequently  observe  a cartilaginous 
crust  spread  over  it  *.  Whence,  with  the  defence 
which  the  muscles  give  it,  and  the  moveable  sup- 
port it  has  from  the  cartilages,  it  is  sufficiently  se- 
cured from  being  broken  ; for  it  is  strong  by  its 
quantity  of  bone  ; its  parts  are  kept  together  by 
ligaments  ; and  it  yields  enough  to  elude  con- 
siderably the  violence  offered  j*. 

The  uppermost  piece  of  the  sternum,  is  some- 
what of  the  figure  of  a heart,  as  it  is  commonly 
painted  ; only  it  does  not  terminate  in  a sharp 
point. 

The  upper  middle-part  of  this  first  hone,  where 
it  is  thickest,  is  hollowed,  to  make  place,  for  the 
trachea  arteria  ; though  this  cavity  j:  is  princi- 
pally formed  by  the  bone  being  raised  on  each 
side  of  it,  partly  by  the  clavicles  thrusting  it  in- 
wards, and  partly  by  the  sterno-mastoidei  muscles 
pulling  it  upwards. 

On  the  outside  of  each  tubercle,  there  is  an  ob- 

* Jac.  Sylv.  in  Galen,  de  Ossibns,  cap.  12. 

t Senac,  in  Memoires  de  I’Acad.  des  Sciences,  1724. 

Jugulum,  Furcula  superior. 
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long  cavity,  that,  in  viewing  it  transversely  from 
before  backwards,  appears  a little  convex  ; Into 
these  glenae,  the  ends  of  the  clavicles  are  receiv- 
ed. Immediately  below  these,  the  sides  of  this 
bone  become  thinner  ; and  in  each  a superficial 
cavity  or  a rough  surface  is  to  be  seen,  where 
the  first  ribs  are  received  or  joined  to  the  ster- 
num. 

In  the  side  of  the  under  end  of  this  first  bone, 
the  half  of  the  pit  for  the  second  rib  on  each  side 
is  formed. 

The  upper  part  of  the  surface  behind  is  covered 
with  a strong  ligament,  which  secures  the  clavicles ; 
this  is  afterwards  to  be  more  particularly  taken  no- 
tice of. 

The  second  or  middle  division  of  this  bone,  is  much 
longer,  narrower,  and  thinner,  than  the  first  \ 
but,  excepting  that  it  is  a little  narrower  above 
than  below,  it  is  nearly  equal  all  over  in  its  di- 
mensions of  breadth  or  thickness. 

In  the  sides  of  it  are  complete  pits  for  the  third, 
fourth,  fifth,  and  sixth  ribs,  and  an  half  of  the 
pits  for  the  second  and  seventh.  The  lines,  which 
are  marks  of  the  former  division  of  this  bone,  be- 
ing extended  from  the  middle  of  the  pits  of  one 
side  to  the  middle  of  the  corresponding  pits  of  the 
other  side. 

Near  its  middle  an  unossified  part  of  the  bone 
is  sometimes  found,  which,  freed  of  the  ligamen- 
tous membrane  or  cartilage  that  fills  it,  is  describ- 
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cd  as  a hole  ; and  in  this  place,  for  the  most  part, 
we  may  observe  a transverse  line,  which  has  made 
authors  divide  this  bone  into  two. 

When  the  cartilage  between  this  and  the  first 
bone  is  not  ossified,  a manifest  motion  of  this  up- 
on the  first  may  he  observed  in  respiration,  or  in 
raising  the  sternum,  by  pulling  the  ribs  upwards 
or  distending  the  lungs  wdth  air  in  a recent  sub- 
ject. 

The  third  bone  is  much  less  than  the  other  two, 
and  has  only  one- half  of  the  pit  for  the  seventh 
rib  formed  in  it ; wherefore  it  might  be  reckon- 
ed only  an  appendix  of  the  sternum.  In  young 
subjects  it  is  always  cartilaginous,  and  is  better 
know’n  by  the  name  of  cartilago  xiphoides  or  ensi- 
fiormis  *,  than  any  other  ; though  the  ancients  of- 
ten called  the  whole  sternum  ensforme,  compar- 
ing the  two  first  bones  to  the  handle  and  this  ap- 
pendix to  the  blade  of  a sword.  This  third  bone 
is  seldom  of  the  same  figure,  magnitude,  or  situa- 
tion in  any  two  subjects  ; for  sometimes  it  is  a 
plain  triangular  bone,  with  one  of  the  angles  be- 
low, and  perpendicular  to  the  middle  of  the  upper 
side,  by  which  it  is  connected  to  the  second  bone. 
In  other  people  the  point  is  turned  to  one  side,  or 
obliquely  forwards  or  backwards. 

Frequently  it  is  all  nearly  of  an  equal  breadth, 
and  in  several  subjects  it  is  bifurcated ; whence 

* Clypealis,  gladialis,  mucronata,  malum,  granatum,  scutum 
stomachi,  epiglottalis,  cultralis,  medium  furcul«  iuferioris,  sca« 
tiformis,  ensiculata. 
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some  writers  give  it  the  name  furcella  ov  furcula 
hiferior ; or  else  it  is  unossified,  in  the  middle. 
In  the  greatest  number  of  adults  it  is  ossified,  and 
tipped  with  a cartilage  ; in  some  one-half  of  it  is 
cartilaginous,  and  in  others  it  is  all  in  a cartilagi- 
nous state.  Generally  several  oblique  ligaments 
fixed  at  one  end  to  the  cartilages  of  the  ribs,  and 
by  the  other  to  the  outer  surface  of  the  xiphoid 
bone,  connect  it  firmly  to  those  cartilages  *. 

When  the  lower  end  is  ossified,  and  is  too  much 
turned  outwards  or  inwards  f , or  when  the 
conjunction  of  this  appendix  with  the  second 
bone  is  too  weak  |,  we  may  suffer  much  inconve- 
nience. 

The  sternum  is  joined  by  cartilages  to  the  seven 
upper  ribs,  unless  when  the  first  coalesces  with  it 
in  an  intimate  union  of  substance  ; and  its  un- 
equal cavity  on  each  side  of  its  upper  end  is  fitted 
for  the  ends  of  the  clavicles. 

The  sternum  most  frequently  has  four  round 
small  bones,  surrounded  with  cartilage,  in  chil- 
dren born  at  the  full  time  ; the  uppermost  of 
these,  which  is  the  first  bone,  being  the  largest. 

* Weitbrecht,  Syndesmolog.  p.  121. 

t Rolfinc.  Dissert.  Anat.  lib.  2.  cap.  41.  Paaw,  de  Ossib. 
part  1.  cap.  3.  & part  3.  cap.  3.  Codronchi  de  Prolapsu  Car- 
tilagin.  mucronat. 

f Paaw,  Ibid.  Borrich,  Act.  Hafn.  vol.  5.  Ob.  79*  Bon- 
net, Sepulchret.  Anat.  tom.  2.  lib.  S.  § 5.  Append,  ad  Obs.  S 
& ibid.  § 7.  Obs.  19- 
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Two  or  three  other  very , small  bony  points  are 
likewise  to  be  seen  in  several  children.  The 
number  of  bones  increases  for  some  years,  and 
then  diminishes  but  uncertainly,  till  they  are 
at  last  united  into  those  above  described  of  an 
adult. 

This  bone  gives  origin  and  insertion  to  several 
muscles  ; sustains  the  mediastinum,  defends  the 
heart  and  lungs,  at  the  fore-part  •,  and,  lastly,  by 
serving  as  a moveable  fulcrum  of  the  ribs,  assists 
considerably  in  respiration. 

When  the  ribs  that  are  connected  by  their  car- 
tilages to  the  sternum,  or  to  the  cartilages  of  the 
true  ribs,  are  acted  upon  by  the  intercostal  muscles, 
they  must  all  be  pulled  from  the  oblique  position 
which  their  cartilages  kept  them  in,  nearer  to 
right  angles  with  the  vertebras  and  sternum,  be- 
cause the  first  or  uppermost  rib  is  by  much  the 
most  fixed  of  any  ; and  the  cartilages  making  a 
great  resistance  to  raising  the  anterior  ends  of  the 
ribs,  their  large  arched  middle  parts  turn  outwards 
as  well  as  upwards. 

The  sternum,  pressed  strongly  on  both  sides  by 
the  cartilages  of  the  ribs,  is  pushed  forwards,  and 
that  at  its  several  parts,  in  proportion  to  the  length 
and  motion  of  its  supporters,  the  ribs ; that  is, 
most  at  its  lower  end.  The  sternum  and  the  car- 
tilages, thus  raised  forwards,  must  draw  the  dia- 
phragm connected  to  them ; consequently  so  fay 
stretch  it,  and  bring  it  nearer  to  a plane. 
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The  power  that  raises  this  bone  and  the  carti- 
lages, fixes  them  sufficiently  to  make  them  resist 
the  action  of  the  diaphragm,  whose  fibres  contract 
at  the  same  time,  and  thrust  the  viscera  of  the  ab- 
domen downwards.  The  arched  part  of  the  ribs 
being  thus  moved  outwards,  their  anterior  ends 
and  the  sternum  being  advanced  forwards,  and 
the  diaphragm  being  brought  nearer  to  a plane 
surface,  instead  of  being  greatly  convex  on  each 
side  wdthin  each  cavity  of  the  thorax  *,  it  is  evi- 
dent how  considerably  the  cavity,  of  which  the 
nine  or  ten  upper  ribs  are  the  sides,  must  be  widen- 
ed, and  made  deeper  and  longer. 

While  this  is  doing  in  the  upper  ribs,  the  lower 
ones,  whose  cartilages  are  not  joined  to  the  ster- 
num or  to  other  cartilages,  move  very  differently, 
though  they  conspire  to  the  same  intention,  the 
enlargement  of  the  thorax  ; For  having  no  fixed 
point  to  which  their  anterior  ends  are  fastened, 
and  the  diaphragm  being  inserted  into  them  at 
the  place  where  it  runs  pretty  straight  upwards 
from  its  origin  at  the  vertebrse,  these  ribs  are 
drawn  downwards  by  this  strong  muscle,  and  by 
the  muscles  of  the  abdomen,  which,  at  this  time, 
are  resisting  the  stretching  force  of  the  bowels ; 
while  the  intercostal  muscles  are  pulling  them  in 
the  contrary  direction,  to  wit,  upw’ards ; The  ef- 
fect therefore  of  either  of  these  powers,  which 
are  antagonists  to  each  other,  is  very  little,  as 
to  moving  the  ribs  either  up  or  down  ; but  the 
muscles  of  the  abdomen,  pushed  at  this  time  out- 
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wards  by  the  viscera,  carry  these  ribs  along  with 
them.  Thus  the  thorax  is  not  only  not  allowed 
to  be  shortened,  but  is  really  widened  at  its  lower 
part,  to  assist  in  making  sufficient  space  for  the 
due  distention  of  the  lungs. 

As  soon  as  the  action  of  these  several  muscles 
ceases,  the  elastic  cartilages  extending  themselves 
to  their  natural  situation,  depress  the  upper  ribs, 
and  the  sternum  subsides ; — the  diaphragm  is 
thrust  up  by  the  viscera  abdominalia,  and  the  ob. 
lique  and  transverse  muscles  of  the  belly  serve  to 
draw  the  inferior  ribs  inwards  at  the  same  time. 
By  these  causes,  the  cavity  of  the  breast  is  dimi- 
nished in  all  its  dimensions. 

The  motions  above  described  of  the  ribs  and 
sternum,  especially  of  the  latter  bone,  are  so  small 
in  the  mild  respiration  of  a healthy  person,  that 
we  can  scarce  observe  them ; but  whenever  we 
designedly  increase  our  respiration,  or  are  obliged 
to  do  it  after  exercise,  and  in  several  diseases,  they 
are  obvious. 
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OF  THE  HEAD, 

By  the  head  is  meant  all  that  spheroidal  part 
which  is  placed  above  the  first  bone  of  the  neck. 
It  therefore  comprehends  the  cranium  and  bones 
of  iht  face. 

The  cranium  *,  helmet,  or  brain-case,  consists 
of  several  pieces  ; which  form  a vaulted  cavi- 
ty, for  lodging  and  defending  the  brain  and 
cerebellum,  with  their  membranes,  vessels,  and 
nerves. 

The  cavity  of  the  cranium  is  proportioned  to 
its  contents.  Hence  such  a variety  of  its  size  is 
observed  in  different  subjects ; and  hence  it  is 
neither  so  broad  nor  so  deep  at  its  fore-part,  in 
which  the  anterior  lobes  of  the  brain  are  lodged, 
as  it  is  behind  where  the  posterior  lobes  of  the 
brain  and  cerebellum  are  contained. 

From  the  peculiar  figure  of  the  skull,  it  is  more 
capacious  and  stronger ; from  the  flatness  of  the 
sides  of  the  cranium,  the  sphere  of  vision  is  ex- 
tended, and  the  ears  receive  a greater  quantity  of 
sound,  and  are  less  exposed  to  injuries. 

Surfaces  of  the  Skull. 

The  external  surface  of  the  upper  part  of  the 
cranium  is  very  smooth,  and  equal,  being  only  co- 

* KVToc,  KuStiu,  axxipley,  calv'a,  calv'aria,  cerebri  galei^ 

theca  & olla  capitis,  testa  capitis,  scutella  capitis. 
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vered  with  the  pericranium,  the  thin  frontal  and 
occipital  muscles,  their  tendinous  aponeuroses,  and 
with  the  common  teguments  of  the  body  •,  while 
the  external  surface  of  its  lower  part  has  nume- 
rous risings,  depressions  and  holes,  which  afford 
convenient  origin  and  insertion  to  the  muscles 
that  are  connected  to  it,  and  allow  safe  passage 
for  the  vessels  and  nerves  that  run  through  and 
near  it. 

The  internal  surface  of  the  upper  part  of  the 
skull  is  commonly  smooth,  except  where  the  ves- 
sels of  the  diD'a  mater  have  made  furrows  in  it, 
while  the  bones  were  soft.  Surgeons  should  be 
cautious  when  they  trepan  here,  lest,  in  sawing  or 
raising  the  bone  Vv^here  such  furrows  are,  they 
wound  these  vessels. 

In  the  upper  part  of  the  internal  surface  of  se- 
veral skulls,  there  are  likewise  pits  of  different 
magnitudes  and  figures,  which  seem  to  be  formed 
by  some  parts  of  the  brain  being  more  luxuriant 
and  prominent  than  others,  and  also  by  little  bo- 
dies growing  from  the  dura  mater.  Where  these 
pits  are,  the  skull  is  much  thinner  than  any  where 
else,  and  often  rendered  diaphanous,  the  tvro  tables 
being  closely  compacted  without  a diploe ; the 
want  of  which  is  supplied  by  vessels  going  from  the 
dura  mater  into  a great  many  small  holes  observ- 
able in  the  pits. 

These  vessels  are  larger,  and  much  more  con- 
spicuous than  any  others  that  are  sent  from  the 
dura  mater  to  the  skull ; as  evidently  appears 

VOL.  I.  , R 
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from  the  drops  of  blood  they  pour  oat,  when  the 
skull  is  raised  from  the  dura  mater  in  a recent 
subject.  The  skull  being  very  thin  over  these 
pits,  surgeons  ought  to  saw  cautiously  and  slowly 
through  the  external  table  of  the  skull,  when  they 
are  performing  the  operation  of  the  trepan  ; since, 
in  a patient  whose  cranium  has  these  pits,  the  dura 
mater  and  brain  may  be  injured,  before  the  instru- 
ment has  pierced  near  the  ordinary  thickness  of  a 
table  of  the  skull. 

The  internal  base  of  the  skull  is  extremely  un- 
equal, for  lodging  the  several  parts  and  appendices 
of  the  brain  and  cerebellum,  and  allowing  passage 
and  defence  to  the  vessels  and  nerves  that  go  into, 
or  come  out  from  these  parts. 

The  bones  of  the  ci'anium  are  composed  of  two 
tables,  and  intermediate  canceUi,  commonly  called 
their  diploe*.  The  external  table  is  thickest ; the 
inner,  from  its  thinness  and  consequent  brittleness, 
has  got  the  name  of  vitrea.  Whence  the  bad  con- 
sequences, which  so  often  attend  a collection  of 
matter  in  the  diploe,  either  from  an  external  or  in- 
ternal cause,  before  any  sign  of  such  a collection 
appears  in  the  teguments  that  cover  the  part  of  the 
skull  where  it  is  lodged  f . 

The  diploe  is  similar  in  texture  and  uses  in  the 
skull,  as  the  cancelli  in  other  bones. 

* Meditullium,  commissura, 

t Boxnet,  Sepulchret.  Anat.  lib.  1.  § 1.  obs.  96, — 103. 
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The  diploe  In  the  old,  is  often  so  obliterated,  that 
scarce  any  vestige  of  it  can  be  seen  •,  neither  is  it 
observable  in  some  of  the  hard  bones  at  the  base 
of  the  skull.  Hence  from  the  bleeding,  want 
of  resistance,  and  change  of  sound,  as  marks 
in  the  operation  of  the  trepan,  it  is  impossible  to 
know  when  the  instrument  has  sawed  through 
the  first  table,  and  reached  the  diploe  *.  The 
diploe  sometimes  attains  a monstrous  thickness, 
while  the  tables  of  the  skull  are  thinner  than 
paper. 

The  cranium  of  the  adult  consists  of  seven 
bones  only,  though  eight  have  been  commonly 
enumerated ; six  of  which  are  said  to  be  proper, 
and  the  other  two  are  reckoned  common  to  it,  and 
to  the  face.  The  six  proper,  are  the  os  frontis, 
two  ossa  parietalia,  two  ossa  temporum,  and  the 
osoccipitis.  The  common  are  the  os  ethmoides 
os  sphenoides. 

The  os  frontis  forms  the  whole  fore-part  of  the 
vault ; the  two  ossa  parietalia  form  the  upper  and 
middle  part  of  it  *,  the  ossa  temporum  compose 
the  lower  part  of  the  sides  ; the  os  occipitis  makes 
the  whole  hinder  part,  and  some  of  the  base  ; 
the  os  ethmoides  is  placed  in  the  fore-part  of 
the  base,  and  the  os  sphenoides  is  in  the  middle 


* Bahtiiolin.  Anat.  reform,  lib.  4.  cap.  4. 
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These  bones  are  joined  to  each  other  by  five 
sutures ; the  names  of  which,  are  the  coronal, 
lambdoid,  sagittal,  and  two  squamous. 

The  coronal  * * * § suture  is  extended  over  the  head, 
from  Vv'ithin  an  inch  or  so  of  the  external  canthus 
of  one  eye,  to  the  like  distance  from  the  other  ; 
which  being  near  the  place  v.^here  the  ancients 
wore  their  'cittce,  corona!,  or  garlands,  this  suture 
has  hence  got  its  name.  Though  the  indenta- 
tions of  this  suture  are  conspicuous  in  its  upper 
part,  yet  an  inch  or  more  of  its  end  on  each  side 
has  none  of  them  ; for  it  is  squamous  and  smooth 
there. 

The  lambdoidal\  suture  begins  some  way  be- 
low, and  farther  back  than  the  vertex  or  crown 
of  the  head,  whence  its  two  legs  are  stretched 
obliquely  downwards,  and  to  each  side  in  form 
of  the  Greek  letter  A,  and  are  now  generally  said 
to  extend  themselves  to  the  base  of  the  skull ; 
but  formerly  anatomists  J reckoned  the  proper 
lambdoid  suture  to  terminate  at  the  squamous 
sutures,  and  what  is  extended  at  an  angle  down 
from  that  on  each  side,  where  the  indentations 
are  less  conspicuous  than  in  the  upper  part  of 
the  suture,  they  called  addit amentum  sutura 
lambdoidis  § . 

* S'  arcualis,  puppis, 

+ Laudae,  prorce,  hypsyloides. 

f Vesal.  Anat.  lib.  1,  cap.  6. 

§ Lambdoides  harmonialis,  lambdoides  inferior,  occipitis  co- 
rona. 
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This  suture  is  sometimes  very  irregular,  being 
made  up  of  a great  many  small  sutures  which  sur- 
round so  many  little  bones  that  ai*e  generally 
larger  and  more  conspicuous  on  the  external  sur- 
face of  the  skull,  than  internally.  These  bones 
are  generally  called  triquetra  or  tvormiana  ; but 
some  other  name  ought  to  be  given  them,  for 
they  are  not  always  of  a triangular  figure  ; and 
older  anatomists*  than  Olaus  Wormius  f have 
described  them.  The  anatomists  generally  agree, 
that  their  formation  is  owing  to  a greater  number 
of  points  than  ordinary  of  ossification  in  the  skull, 
or  to  the  ordinary  bones  of  the  cranium  not  extend- 
ing their  ossification  far  enough  or  soon  enough  ; 
in  which  case,  the  unossified  interstice  between 
such  bones,  begins  a separate  ossification  in  one  or 
more  points ; from  which  the  ossification  is  extend- 
ed to  form  as  many  distinct  bones  as  there  were 
points,  that  are  indented  into  the  large  ordinary 
bones,  and  into  each  other. 

Ossa  triquetra  are  sometimes  seen  in  other  su- 
tures, as  well  as  in  the  lambdoid and  some- 

R3 

* Eustacii.  Ossium  Examen.  Bauiiin.  Theat.  Anat.  lib. 
3.  cap.  5.  Paaw,  in  Hippocrat.  de  vulner.  cap.  p.  56. 

t Bauhin  & Paaw,  ibid.  Bartholin.  Anat.  reform,  lib.  4. 
cap.  5.  Hildan.  Epistol.  65. 

X See  Examples  in  Vesal.  lib.  1.  cap.  C.  fig.  4.  Paaw  in 
Hippocrat.  de  cap.  Viiln.  Bartholin.  Hist.  Anat.  Cent.  1. 
Hist  51.  Rusch,  Mus.  Anat.  Sue,  Trad.  d’Osteolog.  p.  47. 
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times  in  one  table  of  the  skull,  but  not  in  the 
other  *. 

The  sagittal  suture  -j-  is  placed  longitudinally 
in  the  middle  of  the  upper  part  of  the  skull,  and 
commonly  terminates  at  the  middle  of  the  coronal 
and  of  the  lambdoid  sutures ; between  which  it  is 
said  to  be  placed,  as  an  arrow  is  between  the 
string  and  bow.  This  suture  is  frequently  con- 
tinued through  the  middle  of  the  os  frontis,  down 
to  the  root  of  the  nose  ; which  some  :}:  say,  oftener 
happens  in  women  than  men  ; but  others  § allege, 
that  it  is  to  be  met  with  more  frequently  in  male 
skulls,  than  in  female  : Among  the  skulls  which 
1 have  seen  thus  divided,  the  female  are  the  most 
numerous. 

In  some  heads,  one  or  two  of  the  sutures  only 
dissappear.  In  others  there  is  no  vestige  of  any 
of  them. 

The  squamous  agglutinations  or  false  sutures  1|, 
are  one  on  each  side,  a little  above  the  ear,  of  a 
semicircular  figure,  formed  by  the  overlopping 

*,  Hcnauu).  in  Mem.  de  I’Acad.  des  Sciences,  1730. 

i"  Sr <6  yj  .ry,  Instar  virgae,  ner\alis,  instar 

tcli,  instar  veru,  secundum  capitis  longitudinem  prorepens,  con« 
jungens,  columnalis,  recta,  acualis. 

X Riolan.  Coment.  de  Ossib.  cap.  8. 

§ Vesal.  lib.  1.  cap.  6.  et  in  Epitome. 

II  A.- ri^  TemporaleS,  COtticA* 

les,  mendosse,  harmoniales,  commissurge  in  unguem. 


SUTURES  OF  THE  SK:ULL. 


263 


(like  one  scale  upon  another)  of  the  upper  part  of 
the  temporal  bones  on  the  lower  part  of  the  parie- 
tal, where,  in  both  bones,  there  are  a great  many 
small  risings  and  furrows,  which  are  indented 
into  each  other  ; though  these  inequalities  do  not 
appear  till  the  bones  are  separated.  In  some  skulls 
indeed  the  indentations  here  are  as  conspicuous 
externally  as  in  other  sutures  * * * § ; and  what  is  com- 
monly called  the  posterior  part  of  this  squamous 
suture,  always  has  the  evident  serrated  form  ; and 
therefore  is  reckoned  by  some  -|-  a distinct  suture, 
under  the  name  of  additamentum  posteriiis  sutures. 
squamoscE.  I have  seen  two  squamous  sutures  on 
the  same  temple,  with  a semicircular  piece  of 
bone  between  them 

The  true  squamous  sort  of  suture  is  not  confined 
to  the  conjunction  of  the  temporal  and  parietal 
bones,  but  joins  all  the  edges  of  the  bones  on  which 
each  temporal  muscle  is  placed  § ; For  the  two 
parts  of  the  sphenoidal  suture  which  are  continued 
from  the  anterior  end  of  the  common  squamous 
suture  just  now  described,  of  which  one  runs  per- 
pendicularly downwards,  and  the  other  horizontal- 

R 4 

• CoLUMB.  de  re  Anat.  lib.  1.  cap.  4.  Dionis,  Anat.  3.  De* 
monst.  des  Os. 

+ Albin.  de  Ossib.  § 54, 

f Sue,  Trad.  d'Osteolog.  p.  48. 

§ Vesal.  Anat.  lib.  1.  cap.  6.  Winslow,  Mem.  de  I'Acad. 
.des  Sciences,  1720. 
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ly  forw?a'ds,  and  also  the  lower  part  of  the  coronal 
suture  already  taken  notice  of,  may  all  be  justly 
said  to  pertain  to  the  squamous  suture.  The  squa- 
mous form  is  also  more  convenient  here  j because 
such  thin  edges  of  bones,  when  accurately  applied 
one  to  another,  have  scarce  any  rough  surface,  to 
obstruct  or  hurt  the  muscle  in  its  contraction  ; 
which  is  still  further  provided  for,  by  the  manner 
of  laying  these  edges  on  each  other  ; for,  in  view- 
ing their  outside,  we  see  the  temporal  bones  co- 
vering the  sphenoidal  and  parietal,  and  this  last 
supporting  the  sphenoidal,  while  both  mount  on 
the  frontal ; From  which  disposition  it  is  evident, 
that  while  the  temporal  muscle  is  contracting, 
which  is  the  only  time  it  presses  strongly  in  its 
motion  on  the  bones,  its  fibres  slide  easily  over  the 
external  edges.  Another  advantage  still  in  this 
is,  that  all  this  bony  part  is  made  stronger  by  the 
bones  thus  supporting  each  other. 

The  bones  of  the  skull  are  joined  to  those  of 
the  face,  by  schyndeltsis  and  sutures.  The 
schyndelesis  is  in  the  partition  of  the  nose.  The 
sutures  said  to  be  common  to  the  cranium  and 
face  are  five,  viz.  the  ethmoidal,  spheiioidal,  trans- 
Xierse,  and  two  zygomatic. 

The  ethmoidal  and  sphenoidal  sutures  surround 
the  bones  of  these  names ; and  in  some  places 
help  to  make  up  other  sutures,  particularly  the 
squamous  and  transverse  ; and  in  other  parts  there 
is  but  one  suture  common  to  these  two  bones. 
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The  transvei'se  suture  is  extended  quite  cross 
the  face,  from  the  external  canthus  of  one  orbit  to 
the  same  place  of  the  other,  by  sinking  from 
the  canthus  down  the  outside  of  the  orbit  to  its 
bottom  ; then  mounting  upon  its  inside,  it  is 
continued  by  the  root  of  the  nose  down  the  inter- 
nal part  of  the  other  orbit,  and  rises  up  again  on 
its  outside  to  the  other  canthus.  It  may  be  here 
remarked,  that  there  are  some  interruptions  of  this 
suture  in  the  course  I have  described  ; for  the 
bones  are  not  contiguous  every  where,  but  are  se- 
parated, to  leave  holes  and  apertures,  to  be  men- 
tioned hereafter. 

The  zygomatic  sutures  are  one  on  each  side, 
being  short,  and  slanting  from  above  obliquely 
downwards  and  backwards,  to  join  a process  of 
the  cheek  bone  to  one  of  the  temporal  bones, 
which  advances  towards  the  face ; so  that  the  two 
processes  thus  united,  form  a sort  of  bridge,  or 
jugum,  under  which  the  temporal  muscle  passes ; 
on  which  account  the  processes,  and  suture  joining 
them,  have  been  called  zygomatic. 

It  must  be  observed,  that  the  indentations  of 
the  sutures  are  not  so  distinct  on  the  inside  of 
the  cranium,  as  on  the  outside ; the  bones  seem- 
ing almost  joined  in  a straight  line  ; nay  in  some 
skulls,  the  internal  surface  is  found  entire,  while 
the  sutures  are  manifest  without ; which  may 
possibly  be  owing  to  the  less  extent  of  the  con- 
cave than  of  the  convex  surface  of  the  cranium. 
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■whereby  the  fibres  of  the  internal  side  would  be 
stretched  farther  out  at  the  edges  of  the  bones, 
than  the  exterior  ones,  if  they  were  not  resisted. 
The  resistances  are  the  fibres  of  the  opposite  bone, 
the  parts  within  the  skull,  and  the  diploe  ; of 
which  the  last  being  the  weakest,  the  most  ad- 
vanced fibres  or  serrae  run  into  it,  and  leave  the 
contiguous  edges  equal,  and  more  ready  to  unite  ; 
whereas  the  serrae  of  the  external  table  have  space 
enough  for  their  admission  between  the  fibres  of 
the  opposite  bone ; and  therefore  remain  of  the 
indented  form,  and  are  less  liable  to  the  concre- 
tion, whereby  the  sutures  are  obliterated  By 
this  mechanism,  there  is  no  risk  of  the  sharp 
points  of  the  bones  growing  inwards,  since  the 
external  serrae  of  each  of  the  conjoined  bones  rest 
upon  the  internal  smooth-edged  table  of  the 
other  ; and  external  forces  applied  to  these  parts 
are  strongly  resisted,  because  the  sutures  cannot 
yield,  unless  the  serrated  edged  of  the  one  bone, 
and  the  plain  internal  plate  of  the  other  are 
broken  f. 

The  advantages  of  the  sutures  of  the  cranium 
are  these ; 

1.  That  the  bones  which  are  at  some  di- 
stance from  each  other  at  birth,  might  then 
yield,  and  allow  to  the  head  a change  of  shape, 
accommodated  to  the  passage  it  is  engaged 
in.  Whence,  in  hard  labour  of  childbed,  the 

* Honauld,  Memoires  de  I’Acad.  des  Sciences,  1730. 

+ Winslow,  Memoires  de  I’Acad.  des  Sciences,  1720. 
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bones  of  the  cranium  sometimes  overlap  each 
other  *. 

2.  That  this  capsula  is  more  easily  formed  and 
extended  into  a spherical  figure,  than  if  it  had 
been  one  continued  bone. 

3.  As  there  is  a freer  communication  of  the  ves- 
sels without,  and  of  those  within  the  skull,  larger 
here  than  in  any  other  part  of  the  cranium,  ac- 
cording to  some  moderns  ; and  therefore  cucuphae, 
fomentations,  cataplasms,  cephalic  plasters,  blisters, 
are  applied,  and  issues  are  eroded,  or  cut  in  the  head, 
at  those  places  where  the  sutures  are  longest  in 
forming,  and  where  the  connexion  of  the  bones  is 
afterwards  loosest,  for  the  cure  of  a phrenitis, 
mania,  inveterate  headach,  epilepsy,  apoplexy, 
and  other  diseases  of  the  head. 

4.  That  the  dura  mater  may  be  more  firmly 
suspended  by  its  processes,  which  insinuate  them- 
selves into  this  conjunction  of  the  bones  ; for  do- 
ing this  equally,  and  where  the  greatest  necessity 
of  adhesion  is,  the  sutures  are  disposed  at  nearly 
equal  distances,  and  the  large  reservoirs  of  blood, 
the  sinuses,  are  under  or  near  them. 

5.  That  fractures  might  be  prevented  from 
reaching  so  far  as  they  would  in  a continued  bony 
substance. 

6.  Thatthe  connexion  at  the  sutures  being  capable 

* According  to  Mr  Gibson  of  Manchester,  the  bones  of  the 
elcull  extend  chiefly  at  the  edges,  and  the  sutures  admit  of 
the  intert'^ention  of  a vascular  menbrane  and  when  ossification 
has  been  completed,  the  sutures  are  obliterated. 
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of  yielding,  the  bones  might  be  allowed  to  separate; 
•which  has  given  great  relief  to  patients  from  the 
violent  symptoms  which  they  had  before  this  se- 
paration happened  And  it  seems  reasonable  to 
believe,  that  the  opening  of  the  sutures  was  of 
great  benefit  to  several  others  who  were  rather 
judged  to  have  been  hurt  by  it  f ; for  we  must 
think,  that  the  consequences  of  such  a force  acting 
upon  the  brain,  as  was  capable  of  thrusting  the 
bones  asunder,  must  have  been  fatal,  unless  it  had 
been  thus  yielded  to  ; and  thus  I have  seen  the  acute 
converted  into  the  chronic  hydrocephalus. 

Os  Front  is. 

The  os  front  is  J is  named  from  its  being  the  on- 
ly bone  of  that  part  of  the  face  we  call  the  fore- 
head, though  it  reaches  a good  deal  further.  It 
has  some  resemblance  in  shape  to  the  shell  of  the 
concha  bivalvis  commonly  called  the  cockle ; for 
the  greatest  part  of  it  is  convex  externally,  and 
concave  internally,  with  a serrated  circular  edge  ; 
while  the  smaller  part  has  processes  and  depres- 
sions, which  make  it  of  an  irregular  figure. 

* Epliemerid.  Germanic.  Dec.  1.  Ann.  4.  & 5.  Observ.  33. 

.j-  Ephemerid.  Germ.  Dec.  2.  Ann.  9.  Obs.  230.  Ibid.  cent.  10. 
Obs.  31.  Vander  Linden,  Medicin.  Phi's.  cap.  8.  art.  4.  § l6, 
Hildan.  Observ.  cent.  1.  Obs.  1 ; Cent.  2.  Obs.  7-  Bauhin. 
Tlieat.  Anat.  lib.  3.  cap.  6.  Plechin.  Observ.  lib.  2.  Observ.  39. 

:};  Mirdz-e,  Bstywo-,  Coronale,  inverecundum,  puppis,  sensus 
communis,  sincipitis. 
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The  external  surface  of  the  os  frontis  is  smooth 
at  its  upper  convex  part ; but  several  processes 
and  cavities  are  observable  below : For,  at  each 
angle  of  each  orbit,  the  bone  juts  out,  to  form 
four  processes,  two  internal,  and  as  many  external ; 
which,  from  this  situation,  may  well  enough  be 
named  angular.  Between  the  internal  and  ex- 
ternal angular  processes  of  each  side,  an  arched 
ridge  is  extended,  on  w hich  the  eye-browns  are 
placed. 

Very  little  above  the  internal  end  of  each  of 
these  superciliary  ridges,  a protuberance  may  be 
remarked,  in  most  skulls,  where  there  are  large 
cavities,  called  sinuses,  within  the  bone.  Betwixt 
the  internal  angular  processes,  a small  process  rises, 
w'hich  forms  some  share  of  the  nose,  and  thence  is 
named  nasal. 

Some  observe  a protuberant  part  on  the  edge  of 
the  bone  behind  each  external  angular  process, 
which  they  call  temporal  processes ; but  these  are 
inconsiderable. 

From  the  under  part  of  the  superciliary  ridges, 
the  frontal  bone  runs  a great  way  backwards  ; 
which  parts  may  justly  enough  be  called  orbitar 
processes.  These  are  concave  externally,  for  re- 
ceiving the  globes  of  the  eyes,  wdth  their  muscles, 
fat  &c. 

* For  a particular  account  of  the  orbits,  see  Camper,  Diss. 
Phys.  de  quibusdam  oculi  partibus ; and  the  7th  chap,  of  Zinx, 
Descrip,  anat.  ocuh  humaiji. 
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In  each  of  the  orbitar  processes,  behind  the  mid- 
dle of  the  superciliary  ridges,  a considerable  si- 
nuosity is  observed,  where  the  glandula  innomina- 
ta  Galeni  or  lachrymalis  is  lodged. 

Behind  each  internal  angular  process,  a small 
pit  may  be  remarked,  where  the  cartilaginous 
pully  of  the  musculus  obliquus  major  of  the  eye  is 
fixed. 

Betwixt  the  two  orbitar  processes,  there  is  a 
large  discontinuation  of  the  bone,  into  w'hich  the 
cribriform  part  of  the  os  ethmoides  is  incased. 

The  frontal  bone  frequently  has  little  caverns 
formed  in  it  here,  where  it  is  joined  to  the  ethmoid 
bone. 

Behind  each  external  angular  process,  the 
surface  of  the  frontal  bone  is  considerably  de- 
pressed, where  part  of  the  temporal  muscle  is 
placed. 

The  foramina,  or  holes,  observable  on  the  ex- 
ternal surface  of  the  frontal  bone,  are  three  in  each 
side.  There  is  one  in  each  superciliary  ridge,  a 
little  removed  from  its  middle  towards  the  nose ; 
through  which  a twig  of  the  ophthalmic  branch  of 
the  fifth  pair  of  nerves  passes  out  of  the  orbit,  with 
a small  artery  from  the  internal  carotid,  to  be  dis- 
tributed to  the  teguments  and  muscles  of  the 
fore-head. 

These  vessels,  in  some  skulls,  make  furrows  in 
the  os  frontis,  especially  in  the  bones  of  children, 
as  has  also  been  observed  of  another  considerable 
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vessel  of  this  bone  near  its  middle  * ; and  there- 
fore we  ought  to  beware  of  transverse  incisions  on 
either  side  of  the  os  frontis,  which  might  either 
open  these  vessels  or  hurt  the  nerves,  while  they 
are  yet  in  part  within  the  bone ; for,  when  ves- 
sels are  thus  wounded,  it  is  difficult  to  stop  the. 
haemorrhagy,  because  the  adhesion  of  a part  of 
the  artery  to  the  bone,  hinders  its  contraction* 
and  consequently  styptics  can  have  little  effect ; 
the  sides  of  the  furrow  keep  off  compressing  sub- 
stances from  the  artery ; and  we  would  wish  to 
shun  cauteries  or  escharotics,  because  they  make 
the  bone  carious ; and  nerves,  when  thus  hurt, 
sometimes  produce  violent  symptoms. 

But,  to  return  to  the  superciliary  foramina,  w© 
must  remark,  that  often,  instead  of  a hole,  a 
notch  only  is  to  be  seen  ; Nay,  in  some  skulls, 
scarce  a vestige  even  of  this  is  left  *,  in  others, 
both  hole  and  notch  are  observable,  when  the 
nerve  and  artery  run  separately.  Frequently  a 
hole  is  found  on  one  side,  and  a notch  on  the  other ; 
at  other  times  we  see  two  holes  ; or  there  is  a 
common  hole  without,  and  two  distinct  entries  in- 
ternally f . 

Near  the  middle  of  the  inside  of  each  orbit, 
hard  by,  or  in  the  transverse  suture,  there  is  a 
small  hole  for  the  passage  of  the  nasal  twig  of  the 
first  branch  of  the  fifth  pair  of  nerves,  and  of  a 

* Ruysch,  Mus.  Anat.  Theca  D.  Reposit.  4.  No.  5. 

t Vid.  the  annexed  plates  of  crania. 
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branch  of  the  ophthalmic  artery.  This  hole  is 
sometimes  entirely  formed  in  the  os  frontis ; in 
other  skulls,  the  sides  of  it  are  composed  of  this 
last  bone,  and  of  the  os  planum.  It  is  commonly 
known  by  the  name  of  orhitarium  internum,  though 
anterius  should  be  added,  because  of  the  next, 
which  is  commonly  omitted.  This,  which  may 
be  called  orbitarium  internum  posterius,  is  such 
another  as  the  former  ; only  smaller,  and  about 
an  inch  deeper  in  the  orbit : Through  it  a 
small  branch  of  the  ocular  artery  passes  to  the 
nose. 

Besides  these  six,  there  ai'e  a great  number  of 
small  holes  observable  on  the  outer  surface  of  this 
bone,  particularly  in  the  two  protuberances  above 
the  eye-brows.  Most  of  these  penetrate  no  fur- 
ther than  the  sinuses,  or  than  the  diploe,  if  the 
sinuses  are  wanting  ; though  sometimes  I have 
seen  this  bone  so  perforated  by  a vast  number  of 
these  small  holes,  that,  placed  between  the  eye 
and  a clear'light,  it  appeared  like  a sieve. 

In  the  orbit  of  the  generality  of  skeletons,  we 
may  observe  one,  two,  or  more  holes,  which  allow 
a passage  to  a hog’s  bristle  through  the  skull.  The 
place,  size,  and  number  of  these,  are  however  un- 
certain : They  generally  serve  for  the  transmis- 
sion of  small  arteries  or  nerves. 

The  internal  surface  of  the  os  frontis,  is  con- 
cave, except  at  the  orbitar  processes,  which  are 
convex,  to  support  the  anterior  lobes  of  the  brain. 
This  surface  is  not  so  smooth  as  the  external ; for 
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the  larger  branches  of  the  arteries  of  the  dura 
mater,  make  some  furrows  in  its  sides  and  back 
parts.  The  sinuosities  from  the  luxuriant  risings 
of  the  brain,  mentioned  when  describing  the  ge- 
neral structure  of  the  cranium,  are  often  very  ob  - 
servable on  its  upper  part ; and  its  lower  and  fore 
parts  are  marked  with  the  contortions  of  the  an- 
terior lobes  of  the  brain. 

Through  the  middle  of  this  internal  surface, 
where  always  in  children,  and  sometimes  in  old 
people,  the  bone  is  divided,  either  a ridge  stands 
out,  to  which  the  upper  edge  of  the  falx  is  fast- 
ened, or  a furrow  runs,  in  which  the  upper  side 
of  the  superior  longitudinal  sinus  is  lodged  ; on 
both  these  accounts  chirurgical  authors  justly  dis- 
charge the  application  of  the  trepan  here.  The 
reason  of  this  difference  in  skulls,  is  alleged  by 
some  authors  to  be  this.  That  in  thin  skulls  the 
ridge  strengthens  the  bones,  and  in  thick  ones 
there  is  no  occasion  for  it.  To  this  way  of  ac- 
counting for  this  phaenomenon,  it  may  justly  be 
objected,  that  generally  very  thick  skulls  have  a 
large  spine  here,  and  frequently  thin  ones  have 
only  a furrow.  Perhaps  this  variety  may  be  ow- 
ing to  the  different  times  of  complete  ossification 
of  those  parts  in  different  subjects ; For  if  the  two 
sides  of  this  bone  meet  before  they  arrive  at  their 
utmost  extent  of  growth,  they  unite  very  firmly, 
and  all  their  fibres  endeavour  to  stretch  themselves 
out  where  the  least  resistance  is,  that  is,  between 
the  hemispheres  of  the  brain. 

VOL.  I.  S 
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Immediately  at  the  root  of  this  ridge  or  furrow 
there  is  a small  hole,  which  sometimes  pierces 
through  the  first  table,  and,  in  other  skulls,  opens 
into  the  superior  sinus  of  the  ethmoid  bone  within 
the  nose.  In  it  a little  process  of  the  falx  is  lodg- 
ed, and  a small  artery,  and  sometimes  a vein 
runs  * ; and  the  superior  longitudinal  sinus  begins 
here.  This  hole,  however,  is  often  not  entirely 
proper  to  the  os  frontis ; for  in  several  skulls,  the 
lower  part  of  it  is  formed  in  the  upper  part  of  the 
base  of  the  crista  galli,  which  is  a process  of  the 
ethmoid  bone  f . 

The  os  frontis  is  composed  of  two  tables,  and 
an  intermediate  diploe,  as  the  other  bones  of  the 
cranium  are,  and,  in  a middle  degree  of  thick- 
ness between  the  os  occipitis  and  the  parietal 
bones ; is  pretty  equally  dense  all  through,  except 
at  the  orbitar  processes,  where,  by  the  action  of 
the  eye  on  one  side,  and  pressure  of  the  lobes  of 
the  brain  on  the  other,  it  is  made  extremely  thin 
and  diaphanous,  and  the  meditullium  is  entirely 
obliterated.  Since  in  this  place  there  is  so  weak 
a defence  for  the  brain,  the  reason  appears  why 
fencers  esteem  a push  in  the  eye  mortal  if. 

* Morgagn.  Adversar.  6.  Animad.  31. 

t Ingrass.  Comment,  in  Galen,  de  Ossib.  cap.  1.  com- 
ment. 8. 

f Ruysh.  Observ.  Anat.  Chir.  Obsen%  54.  Diemerbro- 
ECK.  Anat.  lib.  3.  cap.  10.  Bonet,  Sepulch.  Anat.  lib.  4.  § 3. 
Observ.  17. 
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The  diploe  is  also  exhausted  in  that  part  above 
the  eye -brows,  where  the  two  tables  of  the  bone 
separate,  by  the  external  being  protruded  out- 
wards, to  form  two  large  cavities,  called  sinus 
frontales  These  are  divided  by  a middle  per- 
pendicular bony  partition.  Their  capacities  in 
the  same  subject  are  seldom  equal ; in  some  the 
right,  in  others  the  left  is  largest.  And  in  differ- 
ent bones  their  sixe  is  as  inconstant ; nay,  I have 
examined  some,  where  they  were  entirely  want- 
ing ; which  oftener  happens  in  such  as  have  a flat 
fore-head,  and  whose  sagittal  suture  is  continued 
down  to  the  nose,  than  in  others  f . In  some 

skulls,  besides  the  large  perpendicular  septum, 
there  are  several  bony  pillars,  or  short  partitions 
found  in  each  sinus ; in  others  these  are  wanting. 
For  the  most  part  the  septum  is  entire ; at  other 
times  it  is  discontinued,  and  the  two  sinuses 
communicate.  When  the  sinuses  are  seen  in  such 
skulls  as  have  the  frontal  bone  divided  by  the  sa- 
gittal suture,  the  partition  dividing  these  cavities, 
is  evidently  composed  of  two  plates,  v/hich  easily 
separate.  Each  sinus  commonly  opens  by  a round- 
ish small  hole,  at  the  inner  and  lower  part  of  the 
internal  angular  processes,  into  a sinus  formed  in 
the  nose,  at  the  upper  and  back  part  of  the  os  un- 
guis ; near  to  which  there  are  also  some  other 

* For  a more  particular  account  of  these  sinuses,  vid.  Blu- 
MENBACH,  and  Deschamps. 

*t  Faliop.  Exposit.  de  Ossibus,  cap.  13. 
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small  sinuses  of  this  bone  *,  the  greater  part  of 
which  open  separately  nearer  the  septum  narium, 
and  often  they  terminate  in  the  same  common 
canal  with  the  large  ones. 

These  and  the  other  cavities  which  open  into 
the  nose,  increase  the  sound  of  our  voice,  and 
render  it  more  melodious,  by  serving  as  so  many 
vaults  to  resound  the  notes.  Hence,  people  labour- 
ing under  a coryza,  or  stoppage  of  the  nose  from 
any  other  cause,  when  they  are  by  the  vulgar, 
though  falsely,  said  to  speak  through  their  nose, 
have  such  a disagreeable  harsh  voice.  The  liquor 
separated  in  the  membrane  of  these  sinuses,  drills 
down  upon  the  membrane  of  the  nose  to  keep  it 
moist. 

From  the  description  of  these  sinuses,  it  is  evi- 
dent, how  useless,  nay,  how  pernicious  it  must  be, 
to  apply  a trepan  on  this  part  of  the  skull ; for 
this  instrument,  instead  of  piercing  into  the  cavi- 
ty of  the  cranium,  would  reach  no  farther  than 
the  sinuses ; or,  if  the  inner  table  was  perforated, 
any  extravasated  blood  that  happened  to  be  with- 
in the  skull,  would  not  be  discharged  outwardly, 
but  would  fall  into  the  sinuses,  there  to  stagnate, 
and  stimulate  the  sensible  membranes. 

The  membrane  lining  these  sinuses  is  so  sensible, 
that  inflammations  of  it  must  create  violent  torture  f ; 

* CowpER,  in  Drake’s  Anthropolog.  Book  3.  chap.  10. 

+ Fernel,  Partholog.  lib.  5.  cap.  7.  Saltzman,  Decur. 
Observ.  10. 
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and  worms  or  other  insects,  must  give  great  un- 
easiness *. 

The  upper  circular  part  of  the  os  frontis  is  join- 
ed to  the  ossa  parietalia,  from  one  temple  to  the 
other,  by  the  coronal  suture.  From  the  termina- 
tion of  the  coronal  suture  to  the  external  angular 
processes,  this  bone  is  connected  to  the  sphenoid 
by  the  sphenoidal  suture.  At  the  external  canthi 
of  the  eyes,  its  angular  processes  are  joined  by  the 
transverse  suture  to  the  ossa  malarum,  to  which 
it  adheres  one-third  down  the  outside  of  the  or- 
bits ; whence  to  the  bottom  of  these  cavities,  and 
a little  up  on  their  internal  sides,  these  orbitar 
processes  are  connected  to  the  sphenoidal  bone  by 
that  same  suture.  In  some  few  skulls,  however, 
a discontinuation  of  these  two  bones  appears  at  the 
upper  part  of  the  long  slit,  near  the  bottom  of 
the  orbit.  On  the  inside  of  each  orbit,  the  orbi- 
tar process  is  indented  between  the  cribriform  part 
of  the  ethmoid  bone,  and  the  os  planum  and  un- 
guis. The  transverse  suture  afterwards  joins  the 
frontal  bone  to  the  superior  nasal  processes  of  the 
ossa  maxillaria  superiora,  and  to  the  nasal  bones. 
And,  lastly,  its  nasal  process  is  connected  to  the 
nasal  lamella  of  the  ethmoid  bone. 

The  frontal  bone  serves  to  defend  and  support 
the  anterior  lobes  of  the  brain.  It  forms  a con- 

* Fern  EL,  Partholog.  lib.  3.  cap.  7.  Bartholin.  EpistoJ. 
Medic,  cent.  2.  Epist.  74.  Hist,  de  I’Acad.  des  Sciences,  I7O8 
and  1733. 
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siderable  part  of  the  cavities  that  contain  the 
globes  of  the  eyes,  helps  to  make  up  the  septum 
narium,  organ  of  smelling,  &c.  From  the  descrip- 
tion of  the  several  parts,  the  other  uses  of  this 
bone  are  evident. 

In  a ripe  child,  the  frontal  bone  is  divided 
through  the  middle  ; the  superciliary  holes  are 
not  formed  ; often  a small  round  piece  of  each  or- 
bitar  process,  behind  the  superciliary  ridge,  is  not 
ossified,  and  there  is  no  sinus  to  be  seen  within  its 
substance. 


Ossa  Parietalia. 

Each  of  the  two  ossa  parietalia  or  bones  serv- 
ing as  walls  to  the  encephalon,  is  an  irregular 
square  ; its  upper  and  fore  sides  being  longer  than 
the  one  behind  or  below.  The  inferior  side  is  a 
concave  arch  ; the  middle  part  receiving  the  up- 
per round  part  of  the  temporal  bone.  The  angle 
formed  by  this  upper  side,  and  the  fore  one  is  so 
extended,  as  to  have  the  appearance  of  a process. 

The  external  surface  of  each  os  parietale  is  con- 
vex. Upon  it,  somewhat  below  the  middle  height 
of  the  bone,  there  is  a transverse  arched  ridge,  of 
a whiter  colour  generally  than  any  other  part  of 
the  bone ; from  which,  in  bones  that  have  strong 
prints  of  muscles,  we  see  a great  many  converg- 

* Paria,  syncipitis,  verticis,  arcualia,  ncrvalia,  cogita- 

tioiiis,  rationis,  bregmatis,  madefactionis. 
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ing  furrows,  like  so  many  radii  drawn  from  a cir- 
cumference towards  a centre.  From  this  ridge  of 
each  bone  the  temporal  musele  rises  ; and,  by  the 
pressure  of  its  fibres,  occasions  the  furrows  just 
now  mentioned.  Below  these,  we  observe,  near 
the  semicircular  edges,  a great  many  risings  and 
depressions,  which  are  joined  to  like  inequalities 
on  the  inside  of  the  temporal  bone,  to  form  the 
squamous  suture.  The  temporal  bone  may  there- 
fore serve  here  as  a buttress,  to  prevent  the  lower 
side  of  the  parietal  from  starting  outwards  when 
its  upper  part  is  pressed  or  struck 

Near  the  upper  sides  of  these  bones,  towards 
the  hind  part,  is  a small  hole  in  each,  through 
which  a vein  passes  from  the  teguments  of  the 
head  to  the  longitudinal  sinus.  Sometimes  I have 
seen  a branch  of  the  temporal  artery  pass  through 
this  hole,  to  be  distributed  to  the  upper  part  of 
the  falx,  and  to  the  dura  mater  at  its  sides,  where 
it  had  frequent  anastomoses  with  the  branches 
of  the  arteries  derived  from  the  external  carotids, 
which  commonly  have  the  name  of  the  arteries  of 
the  dura  mater,  and  with  the  branches  of  the 
internal  carotids  which  serve  the  falx.  In  several 
skulls,  one  of  the  ossa  parietalia  has  not  this  hole ; 
in  others,  there  are  two  in  one  bone  ; and  in  some 
not  one  in  either.  Most  frequently  this  hole  is 
through  both  tables  ; at  other  times  the  external 
table  only  is  perforated.  The  knowledge  of  the 

* Hunauld  in  Mem.  de  I’Acad.  des  Sciences,  17S0, 
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course  of  these  vessels,  may  be  of  use  to  surgeons, 
when  they  make  any  incision  near  this  part  of  the 
head  ; lest,  if  the  vessels  are  rashly  cut  near  the 
hole,  they  shrink  within  the  substance  of  the  bone, 
and  so  cause  an  obstinate  haemorrhagy,  which  nei- 
ther ligatures  nor  medicines  can  stop. 

On  the  inner  concave  surface  of  the  parietal 
bones,  there  are  a great  many  deep  furrows,  dis- 
posed somewhat  like  the  branches  of  trees ; which 
are  largest  and  deepest  at  the  lower  edge  of  each 
os  parietale,  especially  near  its  anterior  angle, 
where  sometimes  a full  canal  is  formed  ; They 
afterwards  divide  into  small  furrows,  in  their  pro- 
gress upwards.  In  some  skulls,  a large  furrow  be- 
gins at  the  hole  near  the  upper  edge,  and  divides 
into  branches,  which  join  with  those  which  come 
upwards,  shewing  the  communications  of  the  up- 
per and  lower  vessels  of  the  dura  mater.  In  these 
furrow's  we  frequently  see  passages  into  the  diploe  ; 
and  sometimes  I have  observed  canals  going  off, 
which  allowed  a small  probe  to  pass  some  inches 
into  the  bony  substance.  Some*  tell  us,  that 
they  have  observed  these  canals  piercing  the  bone 
tow'ards  the  occiput.  On  the  inside  of  the  upper 
edge  of  the  ossa  parietalia,  there  is  a large  sinuosi- 
ty, frequently  larger  in  the  bone  of  one  side  than 
of  the  other,  where  the  upper  part  of  the  falx  is 
fastened,  and  the  superior  longitudinal  sinus  is 
lodged.  Generally,  part  of  the  lateral  sinuses 

* Cqwper,  Anatam.  Explic.  of  XC  Tab.  Fig.  1. 
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makes  a depression  near  the  angle  formed  by  the 
lower  and  posterior  sides  of  these  bones ; and  the 
pits  made  by  the  prominent  parts  of  the  brain 
are  to  be  seen  in  no  part  of  the  skull  more  frequent, 
or  more  considerable,  than  in  the  internal  surface 
of  the  parietal  bones. 

The  ossa  parietalia  are  amongst  the  thinnest 
bones  of  the  cranium. 

These  bones  are  joined  at  their  fore-side  to  the 
os  frontis  by  the  coronal  suture  ; at  their  long  in- 
ferior angles,  to  the  sphenoidal  bone,  by  part  of 
the  suture  of  this  name  ; at  their  lower  edge,  to 
the  ossa  temporum,  by  the  squamous  suture  and 
its  posterior  additamentum  ; behind,  to  the  os  oc- 
cipitis,  or  ossa  triquetra,  by  the  lambdoid  suture  ; 
and  above,  to  one  another,  by  the  sagittal  suture. 

In  a child  born  at  the  full  time,  none  of  the 
sides  of  this  bone  are  completed  : ancj  there  never 
is  a hole  in  the  ossified  part  of  it  near  to  the  sagit- 
tal suture. 

A large  unossified  ligamentous  part  of  the  cra- 
nium is  observable  between  the  parietal  bones, 
and  the  middle  of  the  divided  os  frontis  of  new- 
born children,  called  by  the  vulgar  the  open  of 
the  head,  bregma  * or  Jo7is  pulsatilis,  on  account 
of  the  pulsation  of  the  brain  felt  through  this  flex- 
ible ligamentous  cartilaginous  substance.  Hence 
very  frequently  the  parietal  bones  are  called  ossa 
bregmatis. 


* Palpitans  vertex,  foliolum,  folium,  triangularis  lacuna. 
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The  upper  middle  part  of  the  head  of  a child, 
in  a natural  birth,  being  what  presents  itself  first 
at  the  os  uteri  *,  an  accoucheur  may  reach  the 
bregma  with  his  finger,  when  the  os  uteri  is  a 
little  opened.  If  the  bregma  is  stretched,  and 
the  pulsation  of  the  brain  is  felt  through  it,  the 
child  is  certainly  alive  : But  if  it  is  shrivelled  and 
flaccid,  without  any  observable  pulsation  in  it, 
there  is  some  reason  to  suspect  the  child  to  be  very 
weak,  or  dead.  Those  who  practise  midwifery, 
should  therefore  examine  the  state  of  the  bregma 
accurately. 

All  the  bregma  is  generally  ossified  before  seven 
years  of  age. 

Ossa  Temporum. 

The  Ossa  Temporum  f,  so  named,  say  authors, 
from  the  hair’s  first  becoming  gray  on  the  temples, 
are  each  of  them  equal  and  smooth  above,  with  a 
very  thin  semicircular  edge  •,  which,  from  the  man- 
ner of  its  connexion  with  the  neighbouring  bones, 
is  distinguished  by  the  name  of  os  squamosum.  Be- 
hind this,  the  upper  part  of  the  temporal  bone  is 
thicker,  and  more  unequal,  and  is  sometimes  de- 

■ Burton’s  Midwifer)',  § 51.  Smellie’s  Midwifery,  Book  1. 
chap.  1.  § 5. 

'f'  aroXuftSr,  tern- 

poralia,  lapidosa,  mendosa,  dura,  arcualia,  t^Tnparum,  armalia, 
saxea,  parietalia. 
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scribed  as  a distinct  part,  under  the  name  of  pars 
mammillaris 

Towards  the  base  of  the  skull,  the  temporal 
bone  appears  very  irregular  and  unequal ; and 
this  part,  instead  of  being  broad,  and  placed  per- 
pendicularly, as  the  others  are,  is  contracted  into 
an  oblong  very  hard  substance,  extended  horizon- 
tally forwards  and  inwards,  which  in  its  pro- 
gress becomes  smaller,  and  is  commonly  called  os 
petrosum. 

Three  external  processes  of  each  temporal  bone 
are  generally  described. 

The  first  placed  at  the  lower  and  hind  part  of 
the  bone,  from  its  resemblance  to  a nipple,  is  cal- 
led mastoides  or  mammillaris.  It  is  not  solid,  but 
within  is  composed  of  cancelli,  or  small  cells, 
which  have  a communication  with  the  large  cavi- 
ty of  the  ear,  the  drum  ; and  therefore  sounds, 
being  multiplied  in  this  vaulted  labyrinth,  are  in- 
creased, before  they  are  applied  to  the  immediate 
organ  of  hearing.  Into  the  mastoid  process,  the 
sternomastoideus  muscle  is  inserted ; and  to  its 
back-part,  where  the  surface  is  rough,  the  trache- 
lomastoideus,  and  part  of  the  splenius  are  fixed.. 
About  an  inch  farther  forward,  the  second  pro- 
cess begins  to  rise  out  from  the  bone  ; and  having 
its  origin  continued  obliquely  downwards  and  for- 
wards for  some  way,  it  becomes  smaller,  and  is 
stretched  forwards  to  join  with  the  os  mala  ; they 


* Albin.  de  Ossib.  § 26. 
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together  forming  the  bony  jugum,  under  which 
the  temporal  muscle  passes.  Hence  this  process 
has  been  named  zygomatic  *.  Its  upper  edge  has 
the  strong  aponeurosis  of  the  temporal  muscle  fix- 
ed into  it ; and  its  lower  part  gives  rise  to  a share 
of  the  masscter.  The  fore-part  of  the  base  of  this 
process  is  an  oblong  tubercle,  which  in  a recent 
subject  is  covered  wfith  a smooth  polished  carti- 
lage, continued  from  that  which  lines  the  cavity 
immediately  behind  this  tubercle. 

From  the  under  craggy  part  of  the  os  temporum, 
the  third  process  stands  out  obliquely  forwards. 
The  shape  of  it  is  generally  said  to  resemble  the 
ancient  styhis  scriptorius  ; and  therefore  it  is  cal- 
led the  styloid  process  j-.  Some  authors  however 
contend,  that  it  ought  to  be  named  steloid,  from 
its  being  more  like  to  a pillar.  Several  muscles 
liave  their  origin  from  this  process,  and  borrow 
one-half  of  their  name  from  it ; as  stylo  glossus, 
stylo-hyoideus,  stylo-pharyngeus ; to  it  a ligament 
of  the  os  hyoides  is  sometimes  fixed  ; and  another 
is  extended  from  it  to  the  inside  of  the  angle  of 
the  lower  jaw. 

This  process  is  often  even  in  adults  not  entire- 
ly ossified,  but  is  ligamentous  at  its  root,  and  some- 

• Kxyy.^tg,  Paris,  ans«  ossium  temporrim,  ossa  arcualia,  paria, 
jugalia,  conjugalia. 

f Os  calaminum,  sagittate,  cla- 

vale,  acuale,  calcar  capitis. 

1;  Galen,  de  usu  part.  lib.  2.  cap.  4.  Fallop.  Observ.  Anatom. 
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times  is  composed  of  two  or  three  distinct  pieces. 
Round  the  root  of  it,  especially  at  the  fore-part, 
there  is  a remarkable  rising  of  the  os  petrosum, 
which  some  have  esteemed  a process  ; and,  from 
the  appearance  it  makes  with  the  styliform,  have 
named  it  mginalis.  Others  again  have,  under  the 
name  of  auditory  process,  reckoned  among  the  ex- 
ternal processes  that  semicircular  ridge,  which, 
running  between  the  root  of  the  mastoid  and 
zygomatic  processes,  forms  the  under-part  of  the 
external  meatus  auditorius. 

The  sinuosities  or  depressions  on  the  external 
surface  of  each  os  temporum  are  these ; A long 
fossa  at  the  inner  and  back- part  of  the  root  of  the 
mammary  process,  where  the  posterior  head  of 
the  digastric  muscle  has  its  origin.  Immediately 
before  the  root  of  the  zygomatic  process,  a con- 
siderable hollow  is  left,  for  lodging  the  crotaphite 
muscle. 

Between  the  zygomatic,  auditory  and  vaginal 
processes,  a large  cavity  is  formed ; through  the 
middle  of  which,  from  top  to  bottom,  a fissure  is 
observable,  into  which  part  of  the  ligament  that  se- 
cures the  articulation  of  the  lower  jaw  with  this 
bone  is  fixed. 

The  fore- part  of  the  cavity  being  lined  with 
the  same  cartilage  which  covers  the  tubercle  be- 
fore it,  receives  the  condyle  of  the  jaw  ; and  in 
the  back-part,  a small  share  of  the  parotid  gland,  ' 
and  a cellular  fatty  substance,  are  lodged. 
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At  the  inside  of  the  root  of  the  styloid  apophyse, 
there  is  a thimble-like  cavity,  'where  the  begin- 
ning of  the  internal  jugular  vein,  or  end  of  the  la- 
teral sinus,  is  lodged.  And  as  the  sinuses  of  the 
two  sides  are  frequently  of  unequal  size  ; so  one 
of  these  cavities  is  as  often  larger  than  the  other  *. 
Round  the  external  meatus  auditorius,  several  si- 
nuosities are  formed  for  receiving  the  cartilages 
and  ligaments  of  the  ear,  and  for  their  firm  ad- 
hesion. 

The  holes  that  commonly  appear  on  the  outside 
of  each  of  these  bones,  and  are  proper  to  each  of 
them,  are  five : 

The  jirst,  situated  between  the  zygomatic  and 
mastoid  processes,  is  the  orifice  of  a large  funnel- 
like canal,  which  leads  to  the  organ  of  hearing  ; 
therefore  is  called  meatus  auditorius  externus  f . 

The  second  gives  passage  to  the  portia  dura  of 
the  seventh  pair  of  nerves,  and,  from  its  situation 
between  the  mastoid  and  styloid  processes,  is  cal- 
led foramen  stylo-mastoideum 

Some  way  before,  and  to  the  inside  of  the  sty- 
loid process,  is  the  third  hole  ; the  canal  from 
which  runs  first  upwards,  then  forwards,  and  re- 
ceives into  it  the  internal  carotid  artery,  and  the 
beginning  of  the  intercostal  nerve  ; where  this 
canal  is  about  to  make  the  turn  forwards,  one,  or 

* Hunauld,  in  Mem.  de  I’Acad.  des  Sciences,  1730. 

■f  T«;  axcif,  utuv.  Fenestra  aiirium. 

Aqueeductus  Fallopii. 
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sometimes  two  very  small  holes  go  off  towards  the 
cavity  of  the  ear,  called  tympanum  ; through  these 
Valsalva  * affirms  the  proper  artery  or  arteries 
of  that  cavity  are  sent. 

On  the  anterior  edge  of  this  bone,  near  the  for- 
mer, a fourth  hole  is  observable,  being  the  orifice 
of  a canal  which  runs  outwards  and  backwards,  in 
a horizontal  direction,  till  it  terminates  in  the 
tympanum.  This,  in  the  recent  subject,  is  con- 
tinued forward  and  inward,  from  the  parts  which 
I mentioned  just  now  as  its  orifice  in  the  skeleton, 
to  the  side  of  the  nostrils ; being  partly  cartilagi- 
nous, and  partly  ligamentous.  The  whole  ca- 
nal is  named,  iter  apalato  ad  aurem,  or  eustachian 
tube. 

On  the  external  side  of  the  bony  part  of  this 
canal,  and  at  the  top  of  the  chink  in  the  cavity  that 
receives  the  condyle  of  the  lower  jaw,  is  the 
course  of  the  little  nerve,  said  commonly  to 
be  reflected  from  the  lingual  branch  of  the  fifth 
pair,  till  it  enters  the  tympanum,  to  run  across 
this  cavity,  and  to  have  the  name  of  chorda 
tympani. 

TYieffth  hole  is  very  uncertain,  appearing  some- 
times behind  the  mastoid  process ; sometimes  it 
is  common  to  the  temporal  and  occipital  bones  ; 
and  in  several  skulls  there  is  no  such  hole.  The 
use  of  it,  when  found,  is  for  the  transmission  of  a 
vein  from  the  external  teguments  to  the  lateral 

T De  Aure  humana,  cap.  2.  § 22.  et  tab.  7*  fig.  1. 
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^ sinus ; But,  in  some  subjects,  a branch  of  the  occi- 
pital artery  passes  through  this  hole,  to  serve  the 
hack-part  of  the  dura  mater  ; in  others,  I have  seen 
two  or  three  such  holes  ; But  they  are  oftener 
wanting  than  found. 

The  internal  surface  of  the  ossa  temporum  is  un- 
equal ; the  upper  circular  edge  of  the  squamous 
part  having  numerous  small  ridges  and  furrows 
for  its  conjunction  with  the  parietal  bones  ; and 
the  rest  of  it  is  irregularly  marked  with  the  con- 
volutions of  the  middle-part  of  the  brain,  and  with 
furrows  made  by  the  branches  of  the  arteries  of 
the,  dura  mater.' 

From  the  under-part  of  this  internal  surface,  a 
large  transverse  hard  craggy  protuberance  runs 
horizontally  inwards  and  forwards,  with  a sharp 
edge  above,  and  two  flat  sides,  one  facing  oblique- 
ly forwards  and  outwards,  and  the  other  as  much 
backwards  and  inwards.  To  the  ridge  between 
these  two  sides,  the  large  lateral  process  of  the 
dura  mater  is  fixed. 

Sometimes  a small  bone,  a-kin  to  the  sesamoid, 
is  found  between  the  small  end  of  this  petrous  pro- 
cess, and  the  sphenoid  bone  *. 

Towards  the  back-part  of  the  inside  of  the  os 
temporum,  a large  deep  fossa  is  conspicuous,  where 
the  lateral  sinus  lies ; and  frequently  on  the  top 

* Riolan,  Comment,  de  Ossib,  cap.  32.  Winslow,  Expo- 
iition  Anatomique  de  corps  humain,  trait  des  os  secs,  § 266. 
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of  the  petrous  ridge,  a furrow  may  be  observed, 
where  a small  sinus  is  situated. 

The  internal  proper  foramina  of  each  of  these 
bones  are,  jirst,  the  internal  meatus  auditorius  in 
the  posterior  plain  side  of  the  petrous  process. 
This  hole  soon  divides  into  two  j one  of  which,  is 
the  beginning  of  the  aqueduct  of  Fallopius  ; the 
other  ends  in  several  very  small  canals  that  al- 
low a passage  to  the  branches  of  the  portio  mollis 
of  the  seventh  pair  of  nerves,  into  the  vestibule 
and  cochlea.  Through  it  also  an  artery  is  sent,  to 
be  distributed  to  the  organ  of  hearing.  The  se- 
cond hole,  which  is  on  the  anterior  plain  side  of 
the  craggy  process,  gives  passage  to  a reflected 
branch  of  the  second  branch  of  the  fifth  pair  of 
nerves,  which  joins  the  portio  dura  of  the  auditory 
nerve,  while  it  is  in  the  aqueduct  f,  small  branches 
of  bloodvessels  accompanying  the  nerves,  or  pas- 
sing through  smaller  holes  near  this  one*  The 
passage  of  the  cutaneous  vein  into  the  lateral  sinus, 
or  of  a branch  of  the  occipital  Artery,  is  seen  about 
the  middle  of  the  large  fossa  for  that  sinus ; and 
the  orifice  of  the  canal  of  the  carotid  artery,  is  evi- 
dent at  the  under-part  of  the  point  of  the  petrous 
process. 

Besides  these  proper  holes  of  the  temporal  bones 
which  appear  on  their  external  and  internal  sur- 
faces, there  are  two  others  in  each  side,  that  are 

* Dr  Monr.0  2d  on  the  Nervous  System,  tab.  xxiv. 

t Dr  Monro  2d  on  the  Ear. 
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common  to  this  bone  and  to  the  occipital  and 
sphenoidal  bones.  The  parts  contained  within  the 
os  petrosum  of  the  skeleton,  will  be  afterwards 
described. 

The  temporal  bones  are  joined  above  to  the 
parietal  bones  by  the  squamous  sutures,  and  their 
posterior  additamenta  : Before,  to  the  sphenoid 
bone  at  the  suture  of  that  name  ; to  the  cheek- 
bones at  the  zygomatic  sutures  ; Behind,  to  the 
occipital  bone,  at  tht  iambdoid  suture  and  its  ad- 
ditamenta ; and  they  are  articulated  wuth  the  low- 
er jaw,  in  the  manner  which  shall  be  described 
whe  this  bone  is  examined. 

In  an  infant,  a small  fissure  is  to  be  observed 
between  the  thin  upper  part,  and  the  lower  craggy 
part  of  each  of  these  bones  ; which  points  out  the 
recent  union  of  these  parts.  Neither  mastoid  nor 
styloid  processes  are  yet  to  be  seen.  Instead  of  a 
bony  funnel-like  external  meatus  auditorius,  there 
is  only  a smooth  bony  ring,  within  which  the 
membrane  of  the  drum  is  fastened.  At  the  entry 
of  the  eustachian  tube,  the  side  of  the  tympanum 
is  not  completed,  A little  more  outward  than  the 
internal  auditory  canal,  there  is  a deep  pit,  over 
the  upper  part  of  whose  orifice  the  interior  semi- 
circular canal  of  the  ear  is  stretched ; and  some 
way  below  this,  the  posterior  semicircular  canal 
also  appears  manifestly. 

• For  a full  description  of  the  osseous  part  of  the  ear,  Vid. 
vol.  3.  of  this  work. 
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Os  Occipilis. 

The  Os  OcciPiTis  *,  so  called  from  its  situation^ 
is  convex  on  the  outside,  and  concave  internally. 
Its  figure  is  an  irregular  square,  or  rather  rhom- 
boid ; of  which  the  angle  above  is  generally  a 
little  rounded  ; the  two  lateral  angles  are  more 
finished,  but  obtuse  ; and  the  lower  one  is  stretch- 
ed forward  in  form  of  a wedge,  and  thence  is  cal- 
led by  some  the  cuneijoi'm  process.  If  one  would, 
however,  be  very  nice  in  observing  the  several 
turns  which  the  edges  of  the  os  occipitis  make,  five 
or  seven  sides,  and  as  many  angles  of  this  bone, 
might  be  described. 

The  external  surface  is  convex,  except  at  the 
cuneiform  apophyse,  where  it  is  flatted. 

At  the  base  of  this  triangular  process,  on  each 
side  of  the  great  hole,  but  more  advanced  for^ 
wards  than  the  middle  of  it,  the  large  oblong  pro- 
tuberances, named  the  condyles^  appear,  to  serve 
for  the  articulation  of  this  bone  with  the  first 
vertebra  of  the  neck. 

The  smooth  surface  of  each  of  these  condyloid 
processes  is  longest  from  behind  forwards,  where, 
by  their  oblique  situation,  they  come  much  near- 
er to  each  other  than  they  are  at  their  back-part. 
Their  inner  sides  are  lower  than  the  external,  by 
which  they  are  prevented  from  sliding  to  either 


* ”hoy,  Basilare,  prora?,  memoriae,  pixidis,  fibrosum,  nervosum, 
kmbde. 
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side  out  of  the  cavities  of  the  first  vertebra  In 
some  subjects  each  of  these  plain  smooth  surfaces 
seems  to  be  divided  by  a small  rising  in  its  mid- 
dle, and  the  lower  edge  of  each  condyle  next 
the  great  foramen  is  discontinued  about  the  mid- 
dle, by  an  intervening  notch;  Whence  somef 
allege,  that  each  of  these  apophyses  is  made  up 
of  two  protuberances.  Round  their  root  a small 
depression  and  spongy  roughness  is  observable, 
where  the  ligaments  for  surrounding  and  securing 
their  articulations  adhere. 

The  motion  of  the  head  is  performed  on  the 
condyles,  but  its  centre  of  gravity  does  not  fall 
between  them,  but  further  forward  ; hence  the 
muscles  which  pull  the  head  back,  must  be  in  a 
constant  state  of  contraction  ; else  the  head  would 
always  fall  forwards,  as  it  does  when  a man  is 
asleep,  or  labours  under  a palsy,  as  well  as  in  in- 
fants, where  the  weight  of  the  head  far  exceeds 
the  proportional  strength  of  these  muscles.  This 
seeming  disadvantageous  situation  of  the  condyles, 
gives  sufficient  space  for  the  cavities  of  the  mouth 
and  fauces,  and  for  lodging  a sufficient  number  of 
muscles,  which  commonly  serve  for  other  uses ; 
but  may  at  pleasure  be  directed  to  act  on  the 
head,  and  then  act  with  an  advantageous  lever, 
so  as  to  be  able  to  sustain  a considerable  weight 

* Galen,  de  usu  part.  lib.  12.  cap.  7. 

i"  Diemerbroeck,  Anat.  lib.  9-  cap.  6. 
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appended,  or  other  force  applied,  to  pull  the  head 
back. 

Somewhat  more  externally  than  the  condyles, 
there  is  a small  rising  and  semilunated  hollow  in 
each  side,  which  make  up  part  of  the  holes,  com- 
mon to  the  occipital  and  petrous  bones. 

Immediately  behind  this,  on  each  side,  a sca- 
brous ridge  is  extended  from  the  middle  of  the 
condyle,  towards  the  root  of  the  mastoid  process. 
Into  this  ridge  the  musculus  lateralis  is  inserted. 
About  the  middle  of  the  external  convex  surface, 
a large  arch  runs  cross  the  bone  *,  from  the  upper 
lateral  parts  of  which  the  occipital  muscles  have 
their  rise  ; to  its  middle  the  trapezii  are  attached  ; 
and  half  way  between  this  and  the  great  hole,  a 
lesser  arch  is  extended. 

In  the  hollows  between  the  middle  of  these 
arches,  the  complexi  are  inserted  ; and  in  the  de- 
pressions more  external  and  further  forward  than 
these,  the  splenii  are  inserted. 

Between  the  middle  of  the  lesser  arch  and  the 
great  hole,  the  little  hollow  marks  of  the  recti 
minores  appear  ; and  on  each  side  of  these,  the 
fleshy  insertions  of  the  obliqui  superiores  and  recti 
majores  make  depressions. 

Through  the  middle  of  the  two  arches  a small 
sharp  spine  is  placed,  which  serves  as  a sort 
of  partition  between  the  muscles  of  different  sides, 
or  rather  is  owing  to  the  action  of  the  muscles 
depressing  the  bone  on  each  side  of  it,  while  this 
part  is  free  from  their  compression.  These  prints 
T3 
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of  the  muscles  on  this  bone  are  very  strong  and 
plain  in  some  subjects,  but  are  not  so  distinct  in 
others. 

All  round  the  great  foramen  the  edges  are  un- 
equal, for  the  firmer  adhesion  of  the  strong  cir- 
cular ligament  which  goes  thence  to  the  first  ver- 
tebra. 

One  end  of  each  lateral  or  moderator  ligament 
of  the  head,  is  fixed  to  a rough  surface  at  the  fore- 
part of  each  condyle,  and  the  perpendicular  one 
is  connected  to  a rough  part  of  the  edge  of  the 
great  hole  between  the  two  condyles. 

Immediately  before  the  condyles,  two  little  de- 
pressions ai'e  made  in  the  external  suface  of  the 
cuneiform  process,  for  the  insertion  of  the  recti 
anteriores  minores  muscles,  which  are  unjustly  as- 
cribed to  CowpER : And  still  further  forward, 
nearer  the  sphenoid  bone,  are  two  other  such  de- 
pressions, for  the  reception  of  the  recti  anteriores 
majores.  The  muscles  which  pull  the  head  back- 
wards, are  stronger  than  those  are  which  bend  it 
forwards ; and  acquire  greater  force  by  the  long 
lever  they  act  with,  than  the  latter  which  are  in- 
serted so  near  the  condyles.  This  great  force  in 
the  extensor  muscles  is  altogether  necessary,  that 
they  might  not  only  keep  the  head  from  falling 
forward  in  an  erect  posture,  but  that  they  might 
support  it  when  we  bow  forward  in  the  most  ne- 
cessary cffices  of  social  life,  when  the  weight  of 
the  head  comes  to  act  at  right  angles  on  the  ver- 
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tebrae  of  the  neck,  and  obtains  a long  lever  to  act 
with. 

, On  the  inner  surface  of  the  os  occipitis  we  see 
two  ridges ; one  standing  perpendicular,  the  other 
running  horizontally  across  the  first.  The  upper 
part  of  the  perpendicular  limb  of  the  cross,  to 
which  the  falx  is  fixed,  is  hollowed  in  the  middle, 
or  often  on  one  side,  for  the  reception  of  the  su- 
perior longitudinal  sinus,  and  the  lower  part  of  it 
has  the  small  or  third  process  of  the  dura  mater 
fastened  to  it,  and  is  sometimes  hollowed  by  the 
occipital  sinus.  Each  side  of  the  horizontal  limb 
is  made  hollow  by  the  lateral  sinuses  inclosed  in 
the  transverse  process  of  the  dura  mater ; the 
fossa  in  the  right  side  being  generally  a continua- 
tion of  the  one  made  by  the  longitudinal  sinus  in 
the  perpendicular  limb,  and  therefore  is  larger 
than  the  left  one  *.  Round  the  middle  of  the 
cross  there  are  four  large  depressions  separated  by 
its  limbs ; the  two  upper  ones  being  formed  by 
the  back-part  of  the  brain,  and  the  two  lower 
ones  by  the  cerebellum. 

Farther  forward  than  the  last-mentioned  de- 
pressions, is  the  lower  part  of  the  fossa  for  the  la- 
teral sinus  on  each  side.  The  inner  surface  of 
the  cuneiform  apophyse  is  made  concave  for  the 
reception  of  the  medulla  oblongata,  and  of  the 
basilar  artery.  A furrow  is  made  on  each  side, 
near  the  edges  of  this  process,  by  a sinus  of  the 

* Morgagn.  Advers.  Anat.  6.  Animad.  r,, 
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dura  mater,  which  empties  itself  into  the  lateral 
sinus*. 

The  holes  of  this  bone  are  commonly  five  pro- 
per, and  two  common  to  it  and  to  the  temporal 
bones.  The  first  of  the  proper  holes,  called  fora- 
men magnum  f from  its  size,  is  immediately  be- 
hind the  wedge-like  process,  and  allows  a passage 
to  the  medulla  oblongata,  nervi  accessorii,  to  the 
vertebral  arteries,  and  sometimes  to  the  vertebral 
veins.  At  each  side  of  this  great  hole,  near  its 
fore- part,  and  immediately  above  the  condyles, 
we  always  find  a hole,  sometimes  two,  which  soon 
unite  again  into  one  that  opens  externally  \ through 
these  the  ninth  pair  of  nerves  go  out  of  the  skull. 
The  fourth  and  fifth  holes  pierce  from  behind  the 
condyle  of  each  side  into  the  fossae  of  the  lateral 
sinuses ; they  serve  for  the  passage  of  the  cervical 
veins  to  these  sinuses.  Often  one  of  these  holes 
is  wanting,  sometimes  both,  rvhen  the  veins  pass 
through  the  great  foramen.  Besides  these  five, 
we  frequently  meet  with  other  holes  near  the  edges 
of  this  bone,  for  the  transmission  of  veins  ; but 
their  number  and  diameter  are  very  uncertain. 

The  two  common  foramina  are  the  large  irre- 
gular holes,  one  in  each  side,  between  the  sides 
of  the  cuneiform  process,  and  the  edges  of  the  pe- 
trous bones.  In  a recent  subject,  a strong  mem- 
brane runs  cross  from  one  side  to  the  other  of  eaeh 

* Albin.  de  Ossib.  § 65. 

f Rachitidis,  MeduUae  spinaliS: 
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©f  these  holes  ; in  some  heads  I have  seen  this 
membrane  ossified,  or  a bony  partition  dividing 
each  hole  ; and,  in  the  greater  number  of  adult 
skulls,  there  is  a small  sharp-pointed  process  stands 
out  froni  the  os  petrosum,  and  a more  obtuse 
rising  in  the  occipital  bone,  between  which  the 
partition  is  stretched.  Behind  this  partition,  where 
the  largest  space  is  left,  the  lateral  sinus  has  its 
passage ; and  before  it  the  eighth  pair  of  nerves 
and  accessorius  make  their  exit  out  of  the  skull ; 
and  some  authors  say,  an  artery  passes  through 
this  hole,  to  be  bestowed  on  the  dura  mater. 

The  occipital  bone  is  among  the  thickest  of  the 
cranium,  though  unequally  so  ; for  it  is  stronger 
above,  where  it  has  no  other  defence  than  the 
common  teguments,  than  it  is  below,  where,  being 
pressed  by  the  lobes  of  the  brain  and  cerebellum 
on  one  side,  and  by  the  action  of  the  muscles  on 
the  other>  it  is  so  very  thin,  as  to  be  diaphanous 
in  many  skulls : but  then  these  muscles  ward  off 
injuries,  and  the  ridges  and  spines,  which  are 
frequent  here,  make  it  sufficiently  strong  to  resist 
ordinary  forces.  The  tables  and  diplce  are 
tolerably  distinct  in  this  bone,  except  where  it  is 
so  thin  as  to  become  diaphanous. 

The  occipital  bone  is  joined  above  to  the  ossa 
parietalia  and  triquetra  when  present,  at  the 
lambdoid  suture  ; laterally  to  the  temporal  bones, 
by  the  additamenta  of  the  lambdoid  suture  ; be- 
low to  the  sphenoid  bone,  by  the  end  of  its  cunej- 
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form  process*,  in  the  same  way  that  epiphyses 
and  their  bones  are  joined  ; for,  in  children,  a 
ligamentous  cartilage  is  interposed  between  the 
occipital  and  sphenoid  bones,  which  gradually 
turns  thinner,  as  each  of  the  bones  advances,  till 
their  fibres  at  last  run  into  each  other ; and, 
about  sixteen  or  eighteen  years  of  age,  the  union 
of  these  two  bones  becomes  so  intimate,  that  a 
separation  cannot  be  made  without  violence.  The 
os  occipitis  is  joined  by  a double  articulation  to 
the  first  vertebra  of  the  neck,  each  condyle  being 
received  into  a superior  oblique  process  of  that 
vertebra. 

In  an  infant  born  at  the  full  time,  this  bone  is 
divided,  by  unossified  cartilages,  into  four  parts. 
The  first  of  these  is  larger  than  the  other  three,  is 
of  a triangular  shape,  and  constitutes  all  the  part 
of  the  bone  above  the  great  foramen.  Generally 
fissures  appear  in  the  upper  part  and  sides  of  this 
triangular  bone,  when  all  the  cartilage  is  separated 
by  maceration  ; and  sometimes  little  distinct  bones 
are  seen  towards  the  edges  of  it.  The  second  and 
third  pieces  of  this  bone  are  exactly  alike,  and 
situated  on  each  side  of  the  great  foramen  ; from 
which  very  near  the  whole  condyles  are  produced  ; 
and  they  are  extended  forwards  almost  to  the  fore- 
part of  the  hole  for  the  ninth  pair  of  nerves.  The 

* In  the  adult,  the  occipital  and  sphenoid  hones  are  firmly 
fixed  to  each  other ; and  hence  Soemmering  has  described  them 
under  the  name  of  Os  spheno-occipitale. 
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fourth  piece  is  the  cuneiform  process,  which  forms 
a small  share  of  the  great  hole,  and  of  these  for 
the  ninth  pair  of  nerves  and  of  the  condyles : be- 
twixt it  and  the  sphenoid  bone,  a cartilage  is  in- 
terposed. 

Of  the  eight  bones  which  belong  to  the  cranium, 
there  are  only  two  which  are  not  yet  described, 
viz.  the  eth7noid  and  sphenoid.  These  we  already 
mentioned,  in  complaisance  to  the  generality  of 
writers  on  this  subject,  as  bones  common  to  the 
cranium  and  face,  because  they  enter  into  the 
composition  of  both  : But  the  same  reason  might 
equally  be  used  for  calling  the  frontal-bone  a 
common  one  too. 


Os  Ethmoides. 

The  Os  Ethmoides  *,  or  the  sieve-like  bone,  has 
got  its  name  from  the  great  number  of  small  holes 
with  which  that  part  of  it  first  taken  notice  of,  is 
pierced.  When  this  bone  is  entire,  the  figure  of 
it  is  not  easily  described  ; but,  by  a detail  of  its 
several  parts,  some  idea  may  be  afforded  of  the 
whole  ; and  therefore  I shall  distinguish  it  into 
the  cribriform  lamella,  with  its  process,  the  nasal 
lamella,  celluke,  and  ossa  spongiosa. 

The  thin  horizontal  lamella,  is  all  (except  its 
back-part)  pierced  obliquely  by  a great  number 

* Cribriforme,  T^oyyoaoh.,  spongiforme,  cristatum. 
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of  small  holes,  through  which  the  filaments  of  the 
olfactory  nerves  pass  In  a recent  subject,  these 

* Vid.  Monro  on  the  Nervous  System. 

Scarpa  also  ,;has  very  minutely  described  the  structure  ot 
felie  horizontal  cribriform  plate : “ Siquidem  iteratae  observa- 
tiones  me  docueinint  naturam  certum  que-mdam  ordinem,  in- 
stitutumque  servare  in  pertundendis  amplioribus  laminae  cribrosae 
foraminibus  a parte  cranii,  nullam  vero,  aut  non  satis  definiem 
dam  normam  sequi  in  ea  laminae  ipsius  facie,  quae  naribus  est 
obversa.  Scilicet  in  priori,  qua  nempe  cranii  cavitatem  spectat, 
majora  et  ampliora  foramina  disposita  sunt  in  series  omnino  duas 
secundum  laminae  cribrosae  longitudinem  ductas,  quarum  altera 
et  interior  processus  cristaegalli  radicem  legit,  altera  vero,  eaque 
exterior  secundum  latus  ejusdem  laminae  externum  insculpta  est. 
Series  interior  modo  sex,  modo  octo  majoribus  foraminibus  con- 
stat, desinitque  anterius  in  oblongam  rimam  intra  summam,  et 
piiorem  naidum  caveam  hiantem.  Series  altera,  seu  exterior, 
totidem,  ut  plurimum,  ac  prior  foramina  exhibet,  quorum  ordo 
in  anteriori  laminae  cribrosae  sede  sulco  osseo  excipitur,  per  quern 
in  recentibus  subjectis  nervus  a pari  quinto  ad  nares  trajicitur. 
Spatium  quod  duae  modo  memoratae  foraminum  series  interci- 
piunt,  sub  initio,  et  quidem  a parte  ossis  sphenoidei,  nullis  pro- 
pemodum,  aut  raris  quibusdam,  iisque  exiguis  ostiolis  pertusum 
albae  teniolce  speciem  in  exsiccatis  capitibus  refert.  Quo  magis 
vero  ad  anteriora  progreditur,  turn  maxime  prope  priorem  laminae 
ethmoideae  sedem,  crebra  inter  duos  ordines  majorum  foraminum 
occurrunt  ostiola,  quibus,  nulla  inter  se  figurae,  aut  amplitudinis 
servata  ratione,  lamina  cribrosa  tota  pertusa  est.  Evenit  inter- 
dum  alterutram  majorum  foraminum  seriem  ita  inflexam  esse, 
ut  unum,  aut  alterum  ex  majoribus  ostiis  mediam  laminae  cri- 
brosae sedem  teneat.  Sed  id  ipsum  minime  obstat,  quin  vel 
inter  varietates,  quae  aliquando  occurrunt,  dupheem  perpetuo 
majorum  foraminum  ordinem,  interiorem  unum,  exteriorem 
alterum  a caeteris  extra  ordinem  insculptis  ostiolis  distingua- 
squs. 
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holes  are  so  closely  lined  by  the  dura  mater,  that 
they  are  much  less  conspicuous  than  in  the  skele- 
ton. 

From  the  middle  of  the  internal  side  of  this 
plate,,  a thick  process  rises  upwards,  and,  being 
highest  at  the  fore-part,  gradually  becomes  lower, 
as  it  is  extended  backwards.  From  some  resem- 
blance which  this  process  was  imagined  to  have 
to  a cock’s  comb,  it  has  been  called  crisfa  galll  * , 
the  falx  is  connected  to  its  ridge,  and  to  the  im- 
perforated part  of  the  cribriform  plate.  When 
the  crista  is  broken,  its  base  is  sometimes  found 
to  be  hollow,  with  its-  cavity  opening  into  the 
nose  -jr. 

Immediately  before  the  highest  part  of  thispro> 
cess,  is  the  blind  hole  of  the  frontal-bone,  which, 
as  was  formerly  remarked,  is  often  in  a good  mea- 
sure formed  by  a notch  in  the  fore-part  of  the  root 
of  the  crista. 

Porro  canaliculi,  de  quibus  sermo  est,  quoniam  non  6mnes  in 
suprema  narium  cavitate  desinunt,  neque  eadem  incedunt  direc- 
tione,  neque  demum  per  eamdem  narium  regionem  feruntur : ita 
opportunum,  et  naturge  consoiium  videtur,  turn  singulos,  turn 
universes  in  tres  classes  distinguere  nimirum  in  eos,  qui  ab 
interna  laminae  ethmoideae  facie  initio  ducto,  laminae  ejusdem 
crassitudinem  longitudine  vix  excedunt ; in  eos  qui  ulterius 
elongati  per  septum  narium  descendunt ; in  eos  denique  qui  per 
turbinatorum  ossium  superiorum  lamellas  feruntur  j." 

* Verruca  praedura,  septum  ossis  spongiosi. 

+ Palfyn.  Anat.  chir.  tr.  4>.  chap.  15. 

$ Vid.  his  Atuiot.  Annat.  lib.  3.  de  Organ  Olfact.  Tinan.  Reg.  178£. 
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From  the  middle  of  the  outer  surface  of  the 
cribriform  lamella,  a thin  solid  plate  is  extended 
downwards  and  forwards,  having  the  same  com- 
mon base  with  the  crista  galli.  Generally  it  is 
not  exactly  perpendicular,  but  is  inclined  to  one 
side  or  other,  and  therefore  divides  the  cavity 
of  the  nose  unequally.  Its  inclination  to  one 
side,  and  flexure  in  the  middle,  is  sometimes 
so  great,  that  it  fills  up  a large  share  of  one  of 
the  nostrils,  and  has  been  mistaken  for  a polypus 
there. 

It  is  thin  at  its  rise,  and  rather  still  thinner  in 
its  middle  ; yet  afterwards,  towards  its  lower  edge, 
it  becomes  thicker,  that  its  conjunction  with  the 
bones  and  middle  cartilage  of  the  nose  might  be 
firmer. 

At  a little  distance  from  each  side  of  this  ex- 
ternal process,  a cellular  and  spongy  bony  sub- 
stance depends  from  the  cribriform  plate.  The 
number  and  figure  of  the  cells  in  this  irregu- 
lar process  of  each  side,  are  very  uncertain, 
and  not  to  be  represented  in  words ; only  the 
cells  open  into  each  other,  and  into  the  cavity 
of  the  nose  ; The  uppermost,  which  are  below 
the  aperture  of  the  frontal  sinuses,  are  formed  like 
funnels. 

The  outer  surface  of  these  cells  is  smooth  and 
plain,  where  this  bone  assists  in  composing  the 
orbit  ; at  which  place,  on  each  side,  it  has  got  the 
name  of  os  planum  ; on  the  upper  edge  of  w'hich, 
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a small  notch  or  two  may  sometimes  be  observed, 
which  go  to  the  formation  of  the  internal  orbitar 
holes,  as  was  remarked  in  the  description  of  the 
frontal-bone. 

Below  the  cells  of  each  side,  a thin  plate  is  ex- 
tended inwards,  and  then  bending  down,  it  be- 
comes thick  and  of  a spongy  texture.  This 
spongy  part  is  triangular,  with  a straight  up- 
per edge  placed  horizontally,  an  anterior  one 
slanting  from  above,  downwards  and  forwards,  and 
with  a pendulous  convex  one  below.  The  upper 
and  lower  edges  terminate  in  a sharp  point  be- 
hind. 

The  side  of  this  pendulous  spongy  part  next  to 
the  septum  narium  is  convex,  and  its  external  side 
is  concave.  These  two  processes  of  the  ethmoid 
bone,  have  got  the  name  of  ossa  spongiosa,  or  tw'- 
binaia  superiora,  from  their  substance,  figure,  and 
situation. 

The  prominencies,  and  cavities  of  this  ethmoid 
bone,  are  covered  with  a continuation  of  the  mem- 
brane of  the  nostrils,  in  a recent  subject. 

Its  horizontal  cribriform  plate  is  lodged  between 
the  orbitar  processes  of  the  frontal-bone,  to  which 
it  is  joined  at  the  ethmoid  suture,  except  at  the 
back-part  where  it  is  connected  with  the  cuneiform- 
bone,  by  a suture  common  to  both  these  bones, 
though  it  is  generally  esteemed  part  of  the  sphe- 
noidal. 

Where  the  ossa  plana  are  contiguous  to  the  fron- 
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tal-bone  within  the  orhit,  their  conjunction  is 
reckoned  part  of  the  transverse  suture. 

Farther  forward  than  the  ossa  plana,  the 
cells  are  covered  by  the  ossa  unguis,  which  ate 
not  only  contiguous  to  these  cells,  but  cannot  be 
separated  from  them,  without  breaking  the  bony 
substance;  and  therefore,  in  justice,  those  bones 
ought  to  be  demonstrated  as  part  of  the  ethmoid 
bOne. 

Below  the  ossa  unguis  and  plana,  these  cells 
and  ossa  spongiosa  are  overlopped  by  the  maxillary 
bones. 

The  cellular  part  of  each  palate-bone  is  conti- 
guous to  each  os  planum,  and  cells  backwards. 
The  lower  edge  of  the  nasal  perpendicular  plate 
is  received  into  the  furrow  of  the  vomer. 

Its  posterior  edge  is  joined  to  the  fore-part  of 
the  processus  azygos  of  the  sphenoid  bone.  Its 
upper  edge  joins  the  nasal  process  of  the  frontal 
and  nasal  bones,  and  its  anterior  one  is  connected 
to  the  middle  cartilage  of  the  nose. 

This  bone  sustains  the  anterior  lobes  of  the 
brain  ; gives  passage  to  the  olfactory  nerves,  and 
attachment  to  the  falx ; enlarges  the  organ  of 
smelling,  by  allowing  the  membrane  of  the 
nose  a great  extent ; straitens  the  passage  of  the 
air  through  the  nose,  by  leaving  only  a narrow 
winding  canal,  on  the  sensible  membranous  sides 
of  which  the  substances  conveyed  along  with 
the  air  must  strike ; to  form  part  of  the  or- 
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bit  of  the  eyes  and  septum  narium  ; while  all  its 
parts  are  so  light  as  not  to  be  in  hazard  of  separat- 
ing by  their  weight  *,  and  they  are  so  thin,  as  to 
form  a large  surface,  without  occupying  much 
space.  This  brittle  substance,  however,  is  suffi- 
ciently protected  from  external  injuries  by  the 
firm  bones  which  cover  it. 

On  account  of  the  structure  of  this  bone,  an 
ozsena  is  difficult  to  cure  ; and  from  violent  scur- 
vies, or  the  lues  venerea,  the  fabric  of  the  nose,  the 
eyes,  and  life  itself  are  in  danger.  The  situation 
of  the  nasal  plate  may  shew  us,  how  dangerous  a 
fracture  of  the  bones  of  the  nose  may  be,  when 
made  by  a force  applied  to  their  middle  fore-part, 
of  a person  in  whom  this  nasal  plate  is  perpendi- 
cular. *. 

The  ethmoid  bone  of  ripe  children  is  divided 
into  two,  by  a perpendicular  cartilage,  which, 
when  ossified,  is  the  crista  galli,  and  nasal  plate. 

Os  Sphenoides, 

The  Os  Sphenoides  f,  or  wedge-like  bone,  so 

* Vid.  also  Schneider  de  osse  cribriformi. 

Santorini’s  obs.  anat.  and  the  6th  of  Morgagni  adversar. 
anatomica. 

Haller  Tab.  Narium  internarum. 

Blumenbach  de  sinibus  frontalibus. 

t Cuneiforme,  multiforme,  paxillum,  cribratum, 

palati,  colatorii,  cavilla,  basiJare. 
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called  because  of  its  situation  in  the  middle  of  the 
bones  of  the  cranium  and  face,  is  of  such  an  ir- 
regular figure,  that  I know  not  any  thing,  to 
which  it  may  be  likened,  unless  perhaps  it  bear 
some  faint  resemblance  to  a bat  with  its  wings 
extended. 

When  we  view  the  external  surface  of  the  os 
sphenoides,  two  or  three  remarkable  processes 
from  each  side  of  it  may  be  observed,  which  are 
all  of  them  again  subdivided.  The  first  pair  is 
the  two  large  lateral  processes  or  wings  ; the  up- 
per part  of  each  of  which  is  called  the  temporal 
process,  because  they  join  with  the  temporal 
bones  in  forming  the  temples,  and  the  seat  of  a 
share  of  the  temporal  muscles.  That  part  of  the 
wings  which  juts  out  towards  the  inside,  some- 
what lower  than  the  temporal  apophyses,  and  is 
smooth  and  hollowed,  where  it  makes  up  part  of 
the  orbit,  is  thence  named  orbitar  process.  Be- 
hind the  edge,  separating  these  two  processes, 
there  is  often  a small  groove,  made  by  a branch  of 
the  superior  maxillary  nerve,  in  its  passage  to  the 
temporal  muscle.  The  lowest  and  back-part  of 
each  wing,  which  runs  out  sharp  to  meet  the  ossa 
petrosa,  has  been  styled  the  spinous  process  : From 
near  the  point  of  which  a sharp- pointed  process 
is  frequently  produced  downwards,  which  some 
call  styliform,  and  affords  origin  to  the  ptery-sta- 
phylinus  externus  muscle.  From  this  styloid 
process  a very  small  groove  is  extended  along  the 
edge  of  the  bone  to  die  hollow  at  the  root  of  the 
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internal  plate  of  the  following  process,  which 
forms  part  of  the  eustachian  tube  *.  The  second 
pair  of  external  processes  of  the  cuneiform  bone 
is  the  two  which  stand  out  almost  perpendicular 
to  the  base  of  the  skull.  Each  of  them  has  two 
plates,  and  a middle  fossa  facing  backwards,  and 
should,  to  carry  on  our  comparison,  be  likened  to 
the  bat’s  legs,  but  are  commonly  said  to  resemble 
the  wings  of  that  creature  ; and  therefore  are  na- 
med pterygoid  or  alif  orm  \ processes.  The  ex- 
ternal plates  are  broadest,  and  the  internal  are 
longest.  From  each  side  of  the  external  plates 
the  pterygoid  muscles  fake  their  rise.  At  the 
root  of  each  internal  plate,  a small  hollow  may  be 
remarked,  where  the  muscle  ptery-staphylinus 
interims,  or  circumflexus  palati  rises,  and  some 
share  of  the  cartilaginous  end  of  the  eustachian 
tube  rests ; and,  at  the  lower  end  of  the  same 
plate,  is  a hook-like  rising  or  process,  round  which 
the  tendon  of  the  last-  named  muscle  plays,  as  on 
a pulley.  From  the  edge  of  the  external  plates 
there  are  some  small  projections  of  bone.  There 
is  also  a little  triangular  thin  process,  which 
comes  from  each  side  of  the  body  of  the  sphenoid 
bone,  where  the  pterygoid  processes  are  rising 
from  it,  and  are  extended  over  the  lower  part 

Us 

* Winslow,  Exposition  Anatomique  dii  corps  humain,  Traitf 
des  os  secs,  § 233. 


t Naviculares, 
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of  the  aperture  of  the  sinus  as  far  as  to  join  the 
ethmoid  bone,  while  their  body  hangs  down  into 
the  nares  *,  Besides  these  pairs  of  processes, 
there  is  a sharp  ridge  which  stands  out  from 
the  middle  of  its  base,  hence  called  processus  azy- 
gos. The  lower  part  of  this  process,  where  it 
is  received  into  the  vomer,  is  thick,  and  often 
not  quite  perpendicular,  but  inclining  more  to  one 
side  than  the  other.  The  fore-part  of  this  pro- 
cess, where  it  joins  the  nasal  plate  of  the  os  eth- 
moides,  is  thin  and  straight.  These  two  parts 
have  been  described  as  two  distinct  processes  by 
some. 

The  depressions,  sinuosities  and  fossae,  on  the  ex- 
ternal surface  of  this  sphenoid  bone,  are  two  on  the 
temporal  apophyses  where  the  crotaphite  muscles 
lodge  : Two  on  the  orbitar  processes,  to  make 

way  for  the  globes  of  the  eyes : T wo  between 

the  temporal  and  spinous  processes,  far  receiving 
the  temporal  bones;  Two  between  the  plates  of 
the  pterygoid  processes,  where  the  musculi  ptery- 
goidei  interni  and  ptery  staphylini  interni  are 
placed;  Two  between  the  pterygoid  and  orbitar 
processes,  for  forming  the  holes,  common  to  this, 
and  to  the  cheek  and  maxillary  bones  ; Two  on 
the  lower  ends  of  the  aliform  processes,  which  the 
palate  bones  enter  into  ; Two  at  the  roots  of  the 

* Albin.  Tab.  Oss.  V,  Fig.  2.  6.  A.  A.  Bertin.  Mem  de 
I’Acad.  des  Sciences,  1744.  Sue,  planclie  viii.  Fig.  2,  3,  4,  5,  6. 
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temporal  and  pterygoid  processes,  where  the 
largest  share  of  the  external  pterygoid  muscles 
have  their  rise  ; Two  at  the  sides  of  the  processus 
axygos,  for  forming  part  of  the  nose,  &c. 

What  I described  under  the  name  of  temporal 
and  spinous  processes  on  the  outside  of  the  skull, 
are  likewise  seen  on  its  inside,  where  they  are 
concave,  for  receiving  part  of  the  brain  ; and  com- 
monly three  apophyses  on  the  internal  surface  of 
the  sphenoid  bone  are  only  mentioned.  Two 
rising  broad  from  the  fore- part  of  its  body,  be- 
come smaller  as  they  are  extended  obliquely  back- 
wards. The  third,  standing  on  a long  transverse 
base,  near  the  back-part  of  the  body  of  this  bone, 
rises  nearly  erect,  and  of  an  equal  breadth,  ter- 
minating often  in  a little  knob  on  each  side.  The 
three  are  called  clinoid,  from  some  resemblance 
which  they  were  thought  to  have  to  the  supporters 
of  a bed.  Sometimes  one  or  both  the  anterior 
clinoid  processes  are  joined  to  the  sides  of  the  po- 
sterior one,  or  to  the  body  of  the  bone  itself. 
'From  the  roots  of  the  interior  clinoid  processes 
the  bone  is  extended  on  each  side  outwards  and 
forwards,  till  it  ends  in  sharp  points,  named  the 
iramxerse  spinous  process.  Betv/een,  but  a little 
farther  back  than  the  two  anterior  clinoid  pro- 
cesses, we  see  a protuberance  considerably  smal- 
ler than  the  posterior  clinoid  process,  but  of  its 
shape.  Another  process  from  between  the  trans- 
verse processes,  often  forces  itself  forwards  into  the 
os  ethmoides. 
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Within  the  skull,  there  are  two  sinuosities  in 
the  internal  part  of  each  wing  of  the  sphenoid 
bone,  for  receiving  the  middle  part  of  the  brain. 
One  between  the  transverse  spinous  processes,  for 
lodging  the  part  of  the  brain  where  the  crura 
medullas  oblongatse  are.  Immediately  before  the 
third  or  middle  clinoid  process,  a single  pit 
generally  may  be  remarked,  from  which  a fossa 
goes  out  on  each  side  to  the  holes  through  which 
the  optic  nerves  pass.  The  pit  is  formmd  by  the 
conjoined  optic  nerves ; and  in  the  fossae  these 
nerves  are  lodged,  as  they  run  divided  w’lthin  the 
skull.  Betw^een  that  third  protuberance  and  the 
posterior  clinoid  process,  the  large  pit  for  the 
glandula  pituitaria  may  be  remarked.  This  cavity, 
because  of  its  resemblance  to  a turkish  saddle,  is 
alw^ays  described  under  the  name  of  sella  turcica, 
or  ephippium.  On  the  sides  of  the  posterior 
clinoid  process  a fossa  may  be  remarked,  that 
stretches  upwards ; then  is  continued  forwards 
along  the  sides  of  the  sella  turcica,  near  to  the 
anterior  clinoid  processes,  where  a pit  on  each  side 
is  made.  These  fosste  point  out  the  course  of  the 
two  internal  carotid  arteries  after  they  have  enter- 
ed the  skull.  Besides  all  these,  several  other  fossa 
may  be  observed,  leading  to  the  several  holes,  and 
imprinted  by  the  nerves  and  bloodvessels. 

The  holes  on  each  side  of  the  os  sphenoides  are 
six  proper,  and  three  common.  The  first  is  the 
round  one  immediately  below  the  anterior  clinoid 
processes,  for  the  passage  of  the  optic  nerve,  and 
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of  the  branch  of  the  internal  carotid  artery  that  is 
sent  to  the  eye.  The  second  is  the  foramen 
lacerum,  or  large  slit  between  the  transverse  spin- 
ous and  orbitar  processes : the  interior  end  of 
which  slit  is  large  ; and,  as  it  is  extended  out- 
wards, it  becomes  narrower.  The  outer  end  of  it 
is  formed  in  the  os  frontis ; and  therefore  this 
might  be  reckoned  among  the  common  foramina. 
Through  it  the  third,  fourth,  the  first  branch  of 
the  fifth,  and  the  greater  share  of  the  sixth  pair 
of  nerves,  and  an  arteiy  from  the  internal  carotid, 
go  into  the  orbit.  Sometimes  a small  branch  of 
the  external  carotid  enters  its  end,  to  be  distribut- 
ed to  the  dura  mater  *,  and  a vein,  some  call  it 
the  venous  duct,  or,  Nuck^s  aqueduct,  returns  through 
it  to  the  cavernous  sinus.  The  third  hole,  situated 
a little  behind  she  ne  just  nov/  described,  is  called 
rotundum,  from  its  shape.  It  allows  passage  to  the 
second  branch  of  the  fifth  pair  of  nerves,  or  su- 
perior maxillary  nerve.  The  fourth  is  the  foramen 
ovale,  about  half  an  inch  behind  the  round  hole. 
Through  it  the  third  branch  of  the  fifth  pair,,  dr 
inferior  maxillary  nerve,  goes  out ; and  sometimes 
a vein  from  the  dura  mater  passes  out  here  j-. 
Very  near  the  point  of  the  spinous  process  is  the 
fifth  hole  of  this  bone : it  is  small  and  round,  for 

• Winslow,  Exposition  Anatomique  du- corps  humain,  Traite 
des  Arteres,  § 60.  & de  la  Tete,  § 26. 

t Ingrass.  Commentar.  in  Galen,  de  Ossib.  lib.  1.  com- 
ment. 8. 
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a passage  to  tl  e ’argest  artery  of  the  dura  mater, 
which  often  is  accompanied  with  a vein.  The 
sixth  proper  hole*  cannot  be  well  seen,  till  the 
cuneiform  bone  is  separated  from  all  the  other 
bones  of  the  craifium  ; for  one  end  of  it  is  hid  by 
a small  protuberance  of  the  internal  plate  of  the 
pterygoid  process,  and  by  the  point  of  the  processus 
petrosus  of  the  temporal  bone.  Its  canal  is  ex- 
tended above  the  inner  plate  of  the  pterygoid 
process ; and  where  it  opens  into  the  cavity  of  the 
nose,  it  is  concealed  by  the  thin  laminous  part  of 
the  palate  bone.  Through  it  a considerable 
branch  of  the  second  branch  of  the  fifth  pair  of 
nerves  is  reflected.  Often  in  the  middle  of  the 
sella  turcica  a small  hole  or  two  pierce  as  far  as 
the  cellular  substance  of  the  bone ; and  some- 
times at  the  sides  of  this  sella,  one  or  more  small 
holes  penetrate  into  the  sphenoidal  sinuses.  These 
observations  afforded  some  anatomists  f an  argu- 
ment of  weight  in  their  days  in  defence  of  Ga- 
len who  asserted  the  descent  of  the  pituita 
that  way  into  the  sinuses  below. 

The  first  of  the  common  holes  is  that  unequal 
fissure  at  the  side  of  the  sella  turcica,  betw'een 

* Vesal.  Anat.  lib.  1.  cap.  12.  Eustach.  Tab.  46.  Fig. 
13.  & l6.  Vidus  Vidius,  Anat.  lib.  2.  cap.  2.  Explicat  Tab. 
3.  & Tab.  5.  Fig.  8.  9-  10.  lit.  O. 

t Jac.  Sylv.  Calumniae  secundae  amolitio.  Laurent.  Hist 
Anat.  lib.  2.  quaest.  11. 

r Galen.  De  usu  Part.  lib.  9-  cap.  1. 
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the  extreme  point  of  the  os  petrosum  and  the  spi- 
nous process  of  the  cuneiform  bone.  This  hole 
only  appears  after  the  bones  are  boiled ; for,  in  a 
recent  subject  its  back- part  is  covered  by  a thin 
bony  plate  that  lies  over  the  internal  carotid  ar- 
tery, and  farther  forward  it  is  filled  with  a car- 
tilaginous ligament,  under  which  the  cartilaginous 
part  of  the  eustachian  tube  is  placed  : It  was  by 
this  passage  that  the  ancients  believed  the  slimy 
matter  was  conveyed  from  the  emunctory  of  the 
brain,  the  glandula  pituitaria,  to  the  fauces.  The 
second  common  hole  is  the  large  discontinuation 
of  the  external  side  of  the  orbit,  left  between  the 
orbitar  processes  of  the  cuneiform  bone,  the  os 
maxillare,  malas,  and  palati.  In  this  large  hole 
the  fat  for  lubricating  the  globe  of  the  eye  and 
temporal  muscle  is  lodged,  and  branches  of  the 
superior  maxillary  nerve,  with  small  arteries  from 
the  carotid  and  veins  pass.  The  third  hole  is 
formed  between  the  base  of  this  bone  and  the  root 
of  the  orbitar  process  of  the  palate- bone  of  each 
side.  Through  this  a branch  of  the  external  caro- 
tid artery,  and  of  the  second  branch  of  the  fifth 
pair  of  nerves,  are  allowed  a passage  to  the  nostrils, 
and  a returning  vein  accompanies  them.  Some- 
times, however,  this  hole  is  proper  to  the  palate 
bone,  being  entirely  formed  out  of  its  substance. 
Under  the  sella  turcica,  and  some  way  farther 
forw’ard,  but  within  the  substance  of  the  sphenoid 
bone,  are  two  sinuses  separated  by  a bony  plate. 
Each  of  them  is  lined  with  a membrane,  and  opens 
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into  the  upper  and  back-part  of  each  nostril  by 
a round  hole,  which  is  at  their  upper  fore-part. 
This  hole  is  not  formed  only  by  the  os  sphenoides, 
which  has  an  aperture  near  as  large  as  any  trans- 
verse section  of  the  sinus,  but  also  by  the  palate 
bones  which  are  applied  to  the  fore-part  of  these 
sinuses,  and  close  them  up,  that  hole  only  except- 
ed, which  was  already  mentioned.  Frequently 
the  two  sinuses  are  of  unequal  dimensions,  and 
sometimes  there  is  only  one  large  cavity,  with  an 
opening  into  one  nostril.  These  cavities  are  like- 
wise said  * to  be  extended  sometimes  as  far  back 
as  the  great  foramen  of  the  occipital  bone.  In 
other  subjects  they  are  not  to  be  found,  when  the 
bone  is  composed  of  large  cells  f . Some  men- 
tion a cavity  within  the  partition  of  the  sinuses  ; 
but  it  is  small.  The  sphenoidal  sinuses  serve  the 
same  uses  as  the  frontal  do. 

As  this  bone  is  extremely  ragged  and  unequal, 
so  Its  substance  is  of  very  different  thickness,  being 
in  some  places  diaphanous  ; in  others  it  is  of  a 
middle  thickness,  and  its  middle  back-part  sur- 
passes the  greatest  share  of  the  cranium  in  thick- 
ness. 

The  os  sphenoides  is  joined  by  its  wings,  to  the 
parietal  bones  above,  to  the  os  fronds  and  ossa 
malarum  before,  to  the  temporal  bones  behind ; 

* Albin.  de  Ossib.  § 39- 
t Vesal.  lib.  1.  cap.  6. 
f Id.  Ibid. 
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by  the  fore-part  of  its  body  and  spinous  processes, 
to  the  frontal  and  ethmoid  bones  ; by  its  back- 
part,  behind  the  two  sinuses,  to  the  occipital, 
where  it  looks  like  a bone  with  the  epiphyses  ta- 
ken off,  and,  as  was  formerly  observed  in  the  de- 
scription of  the  occipital  bone,  it  cannot  be  sepa- 
rated without  violence  in  adults  ; to  the  palate 
bones,  by  the  ends  of  the  pterygoid  processes,  and 
still  more  by  the  fore-part  of  the  internal  plates 
of  the  pterygoid  processes,  and  of  the  sinuses;  to 
the  maxillary  bones,  by  the  fore-part  of  the  ex- 
ternal pterygoid  plates ; to  the  vomer  and  nasal 
plate  of  the  os  ethmoides,  by  the  processus  azygos. 
All  these  conjunctions,  except  the  last,  which  is 
a schindylesis,  are  said  to  be  by  the  suture  proper 
to  this  bone,  though  it  is  at  first  sight  evident, 
that  several  other  sutures,  as  the  transverse,  eth- 
moidal, &c.  are  confounded  with  it. 

The  sphenoid  bone  is  almost  complete  in  a 
foetus  of  nine  months  ; only  the  great  alae  separate 
after  maceration  from  the  body  of  the  bone.  The 
processus  azygos  is  very  large  and  hollow  ; the 
thin  triangular  processes  are  not  ossified ; and 
the  sinuses  do  not  appear. 

THE  PACE. 

The  FACE  is  the  irregular  pile  of  bones,  com- 
posing the  fore  and  under  part  of  the  head,  which 
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is  divided,  by  authors,  into  the  upper  and  lower 
maxillae  or  jaws 

* The  bones  of  the  face  are  considerably  larger  in  the  adult, 
in  proportion  to  those  of  the  cranium,  than  in  the  infant. 

In  some  Negroes,  the  upper  and  under  jaws  are  much  more 
prominent  than  in  the  European 

The  bones  of  the  jaws  of  some  Negroes  are  more  prominent 
than  those  of  others,  and  the  jaws  of  most  of  the  simia  tribe  are 
still  more  prominent  than  those  of  the  Negro. 

Upon  the  above  fact.  Dr  Camper  has  grounded  his  method 
of  distinguishing  national  peculiarities  as  to  the  form  of  skulls, 
and  has  endeavoured  to  establish  a regular  gradation  between 
them. 

But  the  above  method  of  estimating  the  differences  in  skulls 
of  different  nations  is  imperfect ; for  it  points  out  only  those  dis- 
tinctions which  result  from  the  degrees  of  prominence  of  the 
jaws ; and  it  is  liable  also  to  insuperable  objections ; for  there 
are  skulls  of  different  nations  which  have  the  same  prominence 
of  the  jaws,  but  which  are  very  different  in  other  respects,  and, 
on  the  other  hand,  there  are  also  crania  which  agree  in  most 
respects  as  to  form,  but  the  jaws  of  such  cranium  are  widely 
different  as  to  the  degree  of  prominence,  and  of  course  as  to 
the  direction  of  the  facial  line. 

Beside,  there  are  many  of  the  nations  inhabiting  different 
parts  of  Africa,  whose  head  in  form  resembles  that  of  the  Enro- 
•pean ; for  instance,  the  skull  of  the  Hottentot  (which  now  lies 
before  me)  differs  from  that  of  the  European  only  as  to  the  small 
size  of  the  orbits.  The  Caffre,  I have  been  informed,  exactlj'  re- 
sembles the  European  as  to  the  foiTn  of  the  head ; and  Dr  Wi.\. 
TERBOTTOM,  in  his  account  of  Sierra  Leone,  has  observed,  “ the 
sloping  contracted  fore-head,  small  eyes,  depressed  nose, 
“ and  projecting  jaw,  with  which  the  African  is  usuallj’^  delinca- 
ted,  are  by  no  means  constant  traits.” 


• Vid.  Plates,  XIX  & XX. 
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The  superior  maxilla  *,  is  the  common  desig- 
nation given  to  the  upper  immoveable  share  of  the 
face.  The  upper  jaw  is  bounded  above  by  the 
transverse  suture,  behind  by  the  fore-part  of  the 
sphenoid  bone,  and  below  by  the  mouth. 

The  upper  jaw  consists  of  six  bones  on  each 
side,  of  a thirteenth  bone  which  has  no  fellow, 
placed  in  the  middle,  and  of  sixteen  teeth.  The 
thirteen  bones  are,  two  ossa  nasi,  two  ossa  unguis, 
two  ossa  malarum,  two  ossa  maxillaria,  two 
ossa  palati,  two  ossa  spongiosa  inferiora,  and  the 
mmer. 

The  ossa  nasi  are  placed  at  the  upper  part  of 
the  nose  ; the  ossa  unguis  are  at  the  internal  canthi 
of  the  orbits  ; ossa  malarum  form  the  prominence 
of  the  cheeks  ; ossa  maxillaria  form  the  side  of 
the  nose,  with  the  whole  lower  and  fore-part  of 
the  upper  jaw,  and  the  greatest  share  of  the  roof 
of  the  mouth ; ossa  palati  are  situated  at  the 
back-part  of  the  palate,  nostrils,  and  orbit ; ossa 
spongiosa  are  seen  in  the  lower  part  of  the  nares  \ 
and  the  vomer  helps  to  separate  these  two  ca- 
vities. 

The  bones  of  the  upper  jaw  are  connected  to 
each  other  by  gomphosis  and  fifteen  sutures. 

The  first  is  the  anta'iornasal\,  which  is  straight, 
and  placed  longitudinally  in  the  middle  fore-part 
of  the  nose. 


* S(«yw»,  Mandibula. 
+ Nasalis  recta* 
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The  second  and  third  are  the  lateral  nasal 
which  are  at  each  side  of  the  nose,  and  almost 
parallel  to  the  first  suture. 

Each  of  the  two  lacrymal  is  almost  semicircular, 
and  is  placed  round  the  lacrymal  groove. 

The  sixth  and  seventh  are  the  internal  orbitar  ; 
each  of  which  is  extended  obliquely  from  the  mid- 
dle of  the  lower  side  of  an  orbit  to  the  edge  of  its 
base. 

The  two  external  orhitars  are  continued,  each 
from  the  end  of  the  internal  orbitar,  to  the  under 
and  fore  part  of  the  cheek. 

The  tenth  is  the  mystachiaU  which  reaches  only 
from  the  lower  part  of  the  septum  narium,  to  be- 
tween the  two  middle  dentes  incisores. 

The  longitudinal  palate  f suture  stretches  from 
the  middle  of  the  foremost  teeth  through  the  mid- 
dle of  all  the  palate. 

The  ti'ansverse  palate  one  | runs  across  the 
palate,  nearer  the  back  than  the  fore-part  of 
it. 

Each  of  the  two  p'llato  maxillary  is  at  the  back- 
part  of  the  side  of  each  nr>stril. 

The  fifteenth  is  the  spinous,  w’hich  is  in  the 
middle  of  the  lower  part  of  the  nostrils.  This 
may,  perhaps,  be  rather  thought  a double  schin- 
dylesis. 

* Nasalis  obliqua. 

+ Laquearis,  palataria  recta, 

f Arcuata,  palatina  postica. 
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The  connexion  of  the  ossa  spongiosa  to  the  side 
of  each  nostril,  is  so  much  by  a membrane  in 
young  subjects,  by  a sort  of  hook,  and  afterwards 
by  concretion  or  union  of  substance  in  adults,  that 
I did  not  know  well  how  to  rank  it : But  if  any 
chuses  to  call  it  a suture,  the  addition  of  two 
transverse  nasal  sutures  may  be  made  to  those 
above  named. 

These  sutures  of  the  face,  (formerly  called 
harmonicE ),  have  not  such  conspicuous  inden- 
tations as  those  of  the  skull ; the  bones  not  ha- 
ving substance  enough  for  forming  large  inden- 
tations, and  there  being  less  necessity  for  se- 
curity against  external  injuries,  or  any  internal 
protruding  force,  than  in  the  cranium.  These 
sutures  often  disappear  in  old  people,  by  the  bones 
running  into  each  other  ; which  can  do  little  pre- 
judice, because  the  principal  use  of  the  bones  be- 
ing so  numerous  here,  is  to  allow  them  to  be  ex- 
tended into  a proper  form. 

It 'is  evident,  from  the  manner  of  the  conjunc- 
tion of  these  bones,  that  they  can  have  no  motion, 
except  in  common  with  the  cranium. 

Ossa  Nasi. 

The  Ossa  Nasi,  so  named  from  their  situation 
at  the  root  of  the  nose,  are  each  of  an  irregular  ob  - 
long  square  figure,  being  broadest  at  their  lower 
end,  narrowest  a little  higher  than  their  middle. 
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and  becoming  somewhat  larger  at  the  top,  where 
they  are  ragged  and  thickest,  and  have  a curva- 
ture forwards,  that  their  connexion  with  the 
frontal  bone  might  be  stronger.  These  bones  are 
convex  externally,  and  thereby  better  resist  any 
violence  from  without ; and  they  are  concave  in- 
ternally, for  enlarging  the  cavity  of  the  nose. 

The  lower  edge  of  these  bones  is  unequal,  and 
is  stretched  outwards  and  backwards,  to  join  the 
cartilages  of  the  nostrils.  Their  anterior  side  is 
thick,  especially  above,  and  unequal,  that  their 
conjunction  to  each  other  might  be  stronger  ; and 
a small  rising  may  be  remarked  on  their  inner 
edge,  where  they  are  sustained  by  the  septum 
narium.  Their  posterior  side,  at  its  upper  half, 
has  externally  a depression,  where  it  is  overlopped 
some  way  by  the  maxillary  bones,  while  its  lower 
half  covers  these  bones  : By  which  contrivance, 
they  do  not  yield  easily  to  pressure  applied  to 
their  fore-part  or  sides. 

A small  hole  is  frequently  to  be  observed  on 
their 'external  surface,  into  which  two,  three,  or 
four  holes,  which  appear  internally,  terminate, 
for  the  transmission  of  small  veins : sometimes 
the  holes  go  no  farther  than  the  cancelli  ot  the 
bones. 

The  nasal  bones  are  firm  and  solid,  with  very 
few  cells  or  cancelli  in  them  ; the  thin  sub- 
stance, of  which  they  consist,  not  requiring  much 
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They  are  Joined  above  to  the  frontal  bone,  by 
the  middle  of  the  transverse  suture  ; behind,  to 
the  maxillary  bones,  by  the  lateral  nasal  sutures  ; 
below,  to  the  cartilages  of  the  nose  ; before,  to 
one  another,  by  the  anterior  nasal  suture;  inter- 
nally, to  the  septum  narium. 

These  bones  serve  to  cover  and  defend  the  root 
of  the  nose. 

In  an  infant,  the  nasal  bones  are  proportionally 
shorter,  and  thinner  at  their  upper  part,  than  in 
an  adult,  and  porous  on  the  internal  surface. 


Ossa  Unguis. 

The  Ossa  Unguis,  or  lacrymalia,  are  so 
named,  because  their  figure  and  magnitude  are 
something  near  to  those  of  a nail  of  one’s  finger, 
and  because  the  tears  pass  upon  them  into  the 
nose. 

Their  external  surface  is  composed  of  two 
smooth  concavities  and  a middle  ridge.  The  de- 
pression behind  forms  a small  share  of  the  orbit 
for  the  eye-ball  to  move  on,  and  the  one  before  is 
a deep  perpendicular  canal,  or  fossa,  larger  above 
than  below,  containing  part  of  the  lacrymal  sac 
and  duct.  This  is  the  part  that  ought  to  be  pier- 
ced in  the  operation  for  th^Jistula  lacrymalis*. 
This  fossa  of  the  bone  is  cribriform,  or  has  a great 

* See  an  account  of  the  disease  called  Fistula  lacrymalis,  iu 
he  Works  by  Dr  Monro  primus,  p.  522. 
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number  of  small  holes  through  it,  that  the  filaments 
from  the  membrane  which  lines  it,  insinuating 
themselves  into  these  holes,  might  prevent  a se- 
paration of  the  membrane,  and  secure  the  bone  in 
its  natural  situation.  The  ridge  between  these 
two  cavities  of  the  os  unguis,  is  the  proper  boun- 
dary of  the  orbit  at  its  internal  canthus  ; and  be- 
yond which  surgeons  should  not  proceed  backwards 
in  performing  operations  here.  The  internal  or 
posterior  surface  of  this  bone  consists  of  a furrow 
in  the  middle  of  two  convexities. 

/ The  substance  of  the  os  unguis  is  as  thin  as 
paper,  and  very  brittle  ; it  is  easily  pierced  in 
living  subjects. 

Each  of  these  bones  is  joined,  above,  to  the  fron- 
tal bone,  by  part  of  the  transverse  suture  ; behind, 
to  the  os  planum  of  the  ethmoid  bone,  by  the  same 
suture  ; belore,  and  below,  to  the  maxillary  bone, 
by  the  lacryinal  suture.  Internally,  the  ossa 
unguis  cover  some  of  the  sinus  ethmoidales  ; nay, 
are  really  continuous  wuth  the  bony  lamellae 
which  make  up  the  sides  of  these  cells ; so  that 
they  are  as  much  part  of  the  ethmoid  bone,  as  the 
ossa  plana. 

These  unguiform  bones  compose  the  anterior 
internal  parts  of  the  orbits,  lodge  a share  of  the 
lacrymal  sac  and  duct,  and  cover  the  ethmoid 
cells.  Their  situation  and  tender  substance,  make 
a rash  operator  in  danger  of  destroying  a consi- 
derable share  of  the  organ  of  smelling,  w’hen  he  is 
performing  the  operation  of  the  fistula  lacrymalis ; 
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but  when  these  bones  are  hurt,  they  cast  off  with- 
out much  difficulty,  and  consequently  the  wound 
is  soon  cured,  unless  there  is  a predisposition  in 
the  bones  to  caries. 

These  bones  are  fully  formed  in  a new-born 
child. 


Ossa  Malarum. 

The  Ossa  Malarum  * are  prominent  square 
bones,  which  form  the  cheek  on  each  sidef. 
Before,  their  surface  is  convex  and  smooth  ; back- 
ward, it  is  unequal  and  concave,  for  lodging  part 
of  the  temporal  muscles. 

The  four  angles  of  each  of  these  bones  have 
been  reckoned  processes  by  some.  The  one  at  the 
external  eanthus  of  the  orbit,  called  the  superior 
orbitar  process,  is  the  longest  and  thickest.  The 
second  terminates  near  the  middle  of  the  lower 
edge  of  the  orbit  in  a sharp  point,  and  is  named 
the  inferior  orbitar  process.  The  third,  placed 
near  the  lower  part  of  the  cheek,  and  thence  cal- 
led maxillary,  is  the  shortest,  and  nearest  to  a right 
angle.  The  fourth,  which  is  called  zygomatic,  be- 
cause it  is  extended  backwards  to  the  zygoma  of 
the  temporal  bone,  ends  in  a point,  and  has  one 

* Jugalia  vel  zygomatica,  hypopia,  subocularia. 

t These  bones  are  larger  in  the  Scotch  than  the  English : 
they  are  small  in  the  Hindoo ; but  remarkably  large  in  the 
skulls  of  ;.the  Turk,  New  Hollander,  African,  and  Eskimaux, 
vid.  plates  xix,  xx,  & xxi. 
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side  straight,  and  the  other  sloping.  Between  the 
two  orbitar  angles,  there  is  a concave  arch,  which 
makes  about  a third  of  the  external  circumference 
of  the  orbit,  from  which  a fifth  process  is  extend- 
ed backwards  within  the  orbit,  to  form  near  one- 
third  of  that  cavity  *,  and  hence  it  may  be  called 
the  internal  orbitar  process.  From  the  lower 
edge  of  each  of  the  ossa  malarum,  which  is  be- 
tween the  maxillary  and  zygomatic  processes,  the 
masseter  muscle  takes  its  origin ; and  from  the 
exterior  part  of  the  zygomatic  process,  the  mus- 
culus  distorter  oris  rises  ; in  both  which  places  the 
surface  of  the  bone  is  rough. 

On  the  external  surface  of  each  cheek-bone, 
one  or  more  small  holes  are  commonly  found,  for 
the  transmission  of  small  nerves  or  bloodvessels 
from,  and  sometimes  into  the  orbit.  On  the  in- 
ternal surface  are  the  holes  for  the  passage  of  the 
nutritious  vessels  of  these  bones.  Aj  notch  on  the 
outside  of  the  internal  orbitar  process  of  each  of 
these  bones,  assists  to  form  t^e  great  slit  common 
to  this  bone,  and  to  the  sphenoid,  maxillary,  and 
palate  bones. 

The  substance  of  these  bones  is,  in  proportion 
to  their  bulk,  thick,  hard,  and  solid,  with  some 
cancelli. 

Each  of  the  ossa  malarum  is  joined,  by  its  su- 
perior and  internal  orbitar  processes,  to  the  os 
frontis,  and  to  the  orbitar  process  of  the  sphenoid 
bone,  by  the  transverse  suture.  By  the  edge  be- 
tween the  internal  and  inferior  orbitar  processes, 
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to  the  maxillary  bone,  by  the  internal  orbitaf 
suture ; by  the  side  between  the  maxillary  and 
inferior  orbitar  process,  again  to  the  maxillary 
bone,  by  the  external  orbitar  suture  ; by  the 
zygomatic  process  to  the  os  temporum,  by  the 
zygomatic  suture. 

The  cheek-bones  are  entire,  and  fully  ossified 
in  all  their  parts  in  infants. 

Ossa  Maxillarla  Superiora. 

The  Ossa  Maxillaria  Superiora,  are  the 
largest  bones,  and  constitute  the  far  greater  part 
of  the  upper  jaw,  which  has  appropriated  the  name 
of  maxillaria  to  them.  The  figure  of  one  of  them, 
or  of  the  two  when  joined,  is  so  irregular,  that 
words  can  scarce  give  an  idea  of  it. 

The  processes  of  each  os  maxillare  may  be 
reckoned  seven.  The  first  is  the  long  nasal  one 
at  its  upper  and  fore-part,  which  is  broad  below, 
and  turns  smaller,  as  it  rises  upwards  to  make 
the  side  of  the  nose.  At  the  root  of  this,  a trans- 
verse ridge  may  be  observed  within  the  nostrils, 
which  supports  the  fore-part  of  the  upper  edge 
of  the  os  spongiosum  inferius.  The  second  is  pro- 
duced backwards  and  outwards,  from  the  root  of 
the  nasal  process,  to  form  the  lower  side  of  the 
orbit ; and  therefore  may  be  called  orbitar.  The 
edge  of  this  orbitar  process,  and  the  ridge  of  the 
nasal  one,  which  is  continued  from  it,  make  a 
considerable  portion  of  the  external  circumference 
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of  the  orbit.  From  the  proper  orbitar  process, 
a very  rough  triangular  surface  is  extended  down- 
wards and  outwards,  to  be  connected  to  the  cheek- 
bone ; and  therefore  may  be  called  the  malar  pro- 
cess, from  the  lowest  protuberant  part  of  which 
some  share  of  the  masseter  muscle  takes  its  rise. 
Behind  the  orbitar  process,  a large  tuberosity,  or 
bulge  of  the  bone  appears,  which  is  esteemed  the 
fourth  process.  On  the  internal  part  of  this  we 
often  meet  with  a ridge,  almost  of  the  same  height 
M'ith  that  in  the  nasal  process,  which  runs  trans- 
versely, and  is  covered  by  a similar  ridge  of  the 
palate-bone,  on  which  the  back-part  of  the  upper 
edge  of  the  os  spongiosum  inferius  rests.  The 
convex  back-part  of  this  tuberosity  is  rough  for 
the  origin  of  part  of  the  external  pterygoid 
muscle  *,  and  more  internally  is  scabrous,  where 
the  palate  and  sphenoid  bones  are  joined  to  it. 
That  spongy  protuberance  f at  the  lower  circum- 
ference of  this  bone,  where  the  sockets  for  the 
teeth  are  formed,  is  reckoned  the  fifth.  The 
sixth  is  the  horizontal  plate,  which  forms  the 
greater  part  of  the  base  of  the  nostrils,  and  roof 
of  the  mouth  ; its  upper  surface,  which  belongs 
to  the  nostrils,  is  very  smooth,  but  the  other  be- 
low is  arched  and  rough,  for  the  stronger  adhesion 
of  the  membrane  of  the  mouth,  which  is  stretched 
upon  it,  and  in  chewing,  speaking,  &c.  might 

* Albin.  de  Ossib.  § 79. 

+ ^aryia:. 
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Otherwise  he  liable  to  be  separated.  The  seventh 
rises  like  a spine  from  the  inner  edge  of  the  last, 
and  forms  a small  part  of  the  partition  of  the 
nostrils. 

The  depressions  in  each  maxillary,  bone  are,  1.  A 
sinuosity  behind  the  orbitar  process,  made  by  the 
temporal  muscle.  2.  A pit  immediately  before 
the  same  process,  where  the  origin  of  the  musculus 
elevator  labiorum  communis,  and  elevator  labii 
superioris,  with  a branch  of  the  fifth  pair  of  nerves, 
are  lodged  securely.  3i  The  hollow  arch  of  the 
palate.  4.  The  semicircular  great  notch,  or  entry 
to  the  lower  part  of  the  nostrils,  betwixt  the  root 
of  the  nasal  process  and  spine  of  the  palate  plate. 
Below  this,  the  fore-part  of  the  bone  is  flatted, 
or  sometimes  hollowed  by  the  musculus  depressor 
labii  superioris.  5.  Sockets  for  the  teeth  * ; The 
number  of  these  sockets  is  uncertain  ; for  the  same 
number  of  teeth  is  not  in  all  people,  and  the  four 
backmost  teeth  of  each  side  of  each  jaw  vary 
greatly  in  their  number  of  roots ; and  when  the 
teeth  of  a living  person  fall  out,  or  are  taken 
away,  the  sockets  fill  up  with  an  osseous  net- work, 
M'hich  becomes  solid  afterwards.  6.  The  lacry- 
mal  fossa  in  the  nasal  process,  which  assists  the 
os  unguis  to  form  a passage  for  the  lacrymal 
duct.  This  part  of  the  bone  forming  this  fossa 
is  so  firm  and  strong  that  a surgeon  scarce  can 

* Alveoli,  fossulsE,  mortariola,  frana,  locelii, 

cavse,  pralsepiola,.  loculamenta, 
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perforate  it.  Immediately  on  the  outside  of  this, 
there  is  a small  depression,  from  which  the  in- 
ferior or  lesser  oblique  muscle  of  the  eye  has  its 
origin  *.  7*  The  canal  on  the  upper  part  of  the 

great  tuberosity  within  the  orbit,  which  is  almost 
a complete  hole  ; in  this  a branch  of  the  superior 
maxillary  nerve  passes. 

Besides  these,  the  superior  surface  of  the  great 
bulge  is  concave,  to  receive  the  under  part  of  the 
eye. 

Immediately  above  the  transverse  ridge  in  the 
nasal  process,  a small  hollow  is  formed  by  the  os 
spongiosum.  In  some  subjects,  the  nasal  process, 
has  a small  round  pit  above  the  lacrymal  duct, 
where  the  little  tendon  or  ligament  of  the  orbicu- 
lar muscle  of  the  eye-lids  is  inserted.  It  is  this 
tendon,  and  not  the  tendon  of  the  larger  oblique 
muscle  of  the  eye,  which  there  is  some  hazard  of 
cutting  in  the  operation  of  the  fistula  lacrymalis. 

The  holes  of  this  bone  are  two  proper  and  two 
common,  which  are  always  to  be  found,  besides 
several  others,  whose  magnitude,  number,  &c. 
are  uncertain.  The  first  of  the  proper  is  the  ex- 
ternal orbitar,  immediately  below  the  orbit,  by 
which  the  infra-orbitar  branch  of  the  second 
branch  of  the  fifth  pair  of  nerves,  and  a small 
artery  come  out,  after  having  passed  in  the  canal, 
at  the  bottom  of  the  orbit,  described  numb.  7. 
of  the  depressions.  This  hole  is  often  double, 
and  that  when  the  nerve  has  happened  to  split 

• Winslow,  Exposition  Anatoinique  des  Os  Secs,  § 276. 
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before  it  has  escaped  from  the  bone.  The  second 
is  the  foramen  incisivum,  just  behind  the  fore- teeth, 
which,  at  its  under  part,  is  one  irregular  hole  com- 
mon to  both  the  maxillary  bones  when  they  are 
joined  ; but,  as  it  ascends,  soon  divides  into  two, 
three,  or  sometimes  more  holes ; some  of  which 
open  into  each  nostril.  Through  them  small  ar- 
teries and  veins,  and  a twig  of  the  second  branch 
of  the  fifth  pair  of  nerves  pass,  and  make  a com- 
munication between  or  join  the  lining  coats  of 
the  nose  and  mouth.  In  some  subjects,  Steno’s 
duct  may  be  traced  some  way  on  the  side  of  these 
passages  next  to  the  nose,  and  small  orifices  may 
be  observed  opening  into  the  mouth. 

The  first  common  hole  is  that  which  appears 
at  the  inner  side  of  the  back-part  of  the  tuberosity 
and  of  the  sockets  of  the  teeth,  and  is  formed  by  a 
fossa  in  this  bone,  and  a corresponding  one  in  the 
os  palati ; Through  it  a nerve,  which  is  a branch, 
of  the  second  branch  of  the  fifth  pair,  runs  to  the 
palate.  The  other  common  hole  is  the  great  slit 
in  the  outside  of  the  orbit  described  already,  as 
the  second  common  hole  of  the  sphenoid  bone. 

On  the  nasal  process  often  holes  may  be  ob- 
served for  the  passage  of  vessels  to  the  substance 
of  the  bones  ; and,  at  the  back-part  of  each  tu- 
berosity, several  foramina  are  placed,  for  the  trans- 
mission of  nerves  to  the  cavity  within ; But  these 
are  uncertain. 

The  body  of  the  maxillary  bone  is  hollow'  and 
leaves  a large  sinus,  akin  to  the  frontal  and  sphe- 
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noid,  which  is.commonlj,  but  unjustly  called 
Irum  highmorianum  *, 

When  the  os  maxillare  is  single  or  separated 
from  all  the  other  bones  of  a skeleton,  its  antrum 
appears  to  have  a large  aperture  into  the  nostrils ; 
but,  in  a recent  subject,  it  is  so  covered  at  its  back- 
part  by  the  palate  bone  j in  the  middle,  by  the 
os  spongiosum  inferius  ; before,  by  a strong  mem- 
brane, that  one,  or  sometimes  two  holes  scarce 
larger  than  a crow-quill,  are  only  left  at  the  upper 
part ; which  after  a short  winding  progress,  open 
into  the  nostrils  between  the  two  ossa  spongiosa. 
At  the  bottom  of  this  cavity,  we  may  often  ob- 
serve some  protuberances,  in  which  the  small 
points  of  the  roots  of  the  teeth  are  contained  f . 
This  cavern,  and  the  sockets  of  the  teeth  are 
often  divided  by  the  interposition  only  of  a very 
thin  bony  plate,  which  is  liable  to  be  eroded  by 
acrid  matter  collected  in  the  antrum,  or  to  be 
broke  in  drawing  a tooth  jl.  The  symptoms  of  a 
collection  of  matter  here  naturally  lead  us  to 
the  practice  of  pulling  out  the  teeth,  and 
piercing  through  this  plate  into  the  antrum, 
to  procure  an  evacuation  of  the  collected  mat- 
ter; by  which  considerable  service  is  frequently 
done  [[. 

• Gense. 

+ Highmore,  Disquis.  Anat.  lib.  3.  part.  2 cap.  1. 

X Highmore,  Ibid. 

II  CowpER,  in  Drake’s  Anthropol.  Book  3.  chap.  10.  Medi- 
cal Essays  and  Observ.  vol.  v.  Art.  SO. 
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The  maxillary  sinuses  have  the  same  uses  as  the 
frontal  and  sphenoidal ; and  the  situation  of  the 
sinuses  is  such,  that  the  liquor  distilling  from  them, 
from  the  cells  of  the  ethmoid  and  palate-bones, 
and  from  the  lacrymal  ducts,  may  always  moisten 
all  the  parts  of  the  membrane  of  the  nares  in  the 
different  situations  which  the  head  is  in. 

The  membrane,  which  lines  the  frontal,  sphe- 
noidal, and  maxillary  sinuses,  is  a continuation 
of  the  one  which  covers  the  bones  within  the  nose  ; 
but  much  thinner,  and  it  has  but  few  blood- 
vessels. 

The  substance  of  the  ossa  maxillaria  is  com- 
pact and  firm,  except  at  the  inferior  process, 
in  which  the  teeth  are  lodged,  where  it  is  very 
spongy. 

The  maxillary  bones  are  joined  above  by  the 
upper  ends  of  their  nasal  processes  to  the  os  fron- 
ds, by  the  transverse  suture  ; at  the  sides  of  these 
processes,  to  the  ossa  unguis,  by  the  lacrymal  su- 
tures ; to  the  nasal  bones,  by  the  lateral  nasal  su- 
tures ; by  their  orbitar  processes,  to  the  cheek- 
bones, by  the  external  orbitar  sutures ; by  the  in- 
ternal sides  of  the  internal  orbitar  processes,  to 
the  ossa  plana,  by  part  of  the  ethmoidal  suture  ; 
by  the  back-part  of  the  tuberosities,  to  the  palate- 
bones,  by  the  suturae  palato-maxillares  ; by  the 
posterior  edges  of  their  palatine  lamellae,  to  the 
ossa  palati,  by  the  transverse  palate  suture  ; by 
their  nasal  spines,  to  the  vomer,  by  the  spinous 
suture ; by  their  sockets,  to  the  teeth  by  gompho- 
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sis ; by  the  internal  edge  of  the  palate-plate,  to 
one  another,  by  the  longitudinal  palate  suture ; 
on  the  upper  and  fore- part  of  which  a furrow  is 
left  for  receiving  the  cartilage  which  forms  the 
partition  of  the  nostrils ; between  the  fore-part  of 
the  nostrils  and  mouth,  to  each  other,  by  the  my- 
stachial  suture  ; sometimes  they  are  connected  to 
the  ossa  spongiosa  inferiora,  by  a plain  concretion 
or  union  of  substance. 

These  bones  form  the  greater  part  of  the  nose 
and  of  the  roof  of  the  mouth,  and  a considerable 
share  of  the  orbit.  They  contain  sixteen  teeth, 
give  rise  to  muscles,  transmission  to  nerves,  &c. 

In  each  of  the  maxillary  bones,  of  a new- 
born child,  the  external  orbitar  process  is  hollow 
with  remarkable  holes  in  it ; there  are  five  sock- 
ets for  the  teeth,  of  which  the  two  posterior 
are  very  large,  and,  when  divided  by  a second 
cross  partition,  make  the  number  of  sockets 
six  *.  The  palate  plate  is  cribriform  about  the 
middle  f . 

• Albin  Osteogen.  Tab.  5.  Fig.  45.  Ungebav.  de  Dentit. 
secund.  jun.  § 1. 

+ The  superior  maxillary  bone  is  much  shorter  in  the  foetus 
than  in  the  adult,  and  the  palatine  process  of  it,  instead  of  being 
arched,  is  nearly  flat,  and  on  a level  with  the  alveolar  siu’face. 
There  is  scarcely  an  appearance  of  the  antnun  maxillare ; hence 
the  remarkable  change  produced  upon  the  face  by  the  expansion 
of  that  sinus ; the  nose  is  raised,  and  is  lengthened ; the  cheek 
bones  become  prominent,  and  by  the  addition  of  the  teeth,  the 
face  becomes  much  longer. 
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Ossa  Palati. 

The  Ossa  Palati  are  commonly  described  as  two 
small  square  bones,  at  the  back-part  of  the  palate 
or  roof  of  the  mouth,  though  they  are  of  much 
greater  extent,  being  continued  up  the  back* part 
of  the  nostrils  to  the  orbit*.  Each  palate-bone 
may  therefore  be  divided  into  four  parts,  the  pa- 
late-square-bone, the  pterygoid  process,  nasal  la- 
mella, and  orbitar  process. 

The  square  bone  is  unequally  concave,  for  en- 
larging both  the  mouth  and  cavity  of  the  nose. 
The  upper  part  of  its  internal  edge  rises  into  a 
spine,  after  the  same  manner  as  the  palate  plate 
of  the  maxillary  bone  does,  to  be  joined  with  the 
vomer. 

Its  anterior  edge  is  unequally  ragged,  for  its 
firmer  connexion  with  the  palate  process  of  the 
os  maxillare.  The  internal  edge  is  thicker  than 
the  rest,  and  of  an  unequal  surface,  for  its  conjunc- 
tion with  its  fellow  of  the  other  side.  Behind, 
this  bone  is  somewhat  in  form  of  a crescent,  and 
thick,  for  the  firm  connexion  of  the  velum  pen- 
dulum palati ; the  internal  point  being  produced 
backwards,  to  afford  origin  to  the  palato-staphyii- 
nus  or  azygos  muscle.  The  square  bone  is  well 

* Eustach.  Tab.  47.  Fig.  1.  3.  6.  7.  8.  Vidus  Vidius,  de 
Anat.  lib.  2.  cap.  2.  Explicat.  Tab.  6.  Fig.  I9.  Winslow,  Me< 
moires  de  I’Acad.  des  Science^  1720, 
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distinguished  from  the  pterygoid  process  by  a per- 
pendicular fossa,  which,  applied  to  such  another 
in  the  maxillary  bone,  forms  a passage  for  the  pa- 
latine branch  of  the  fifth  pair  of  nerves ; and  by 
another  small  hole  behind  this,  through  which  a 
twig  of  the  same  nerve  passes. 

The  pterygoid  process  is  somewhat  triangular, 
having  a broad  base,  and  ending  smaller  above. 
The  back-part  of  this  process  has  three  fossae  for- 
med in  it ; the  two  lateral  receive  the  ends  of  the 
two  plates  of  the  sphenoid  bone,  that  are  com- 
monly compared  to  a bat’s  wing ; the  middle  fossa 
makes  up  part  of  what  is  commonly  called  the 
fossa  pterygoidea ; the  fore -side  of  this  palatine 
pterygoid  process  is  an  irregular  concave,  w’here 
it  receives  the  back-part  of  the  great  tuberosity 
of  the  maxillary  bone.  Frequently  several  small 
holes  may  be  observed  in  this  triangular  process, 
particularly  one  near  the  middle  of  its  base,  which 
a little  above  communicates  with  the  common 
and  proper  holes  of  this  bone  already  taken  no- 
tice of. 

The  nasal  lamella  of  this  bone  is  extremely  thin 
and  brittle,  and  rises  upwards  from  the  upper  side 
of  the  external  edge  of  the  square-bone,  and  from 
the  narrow  extremity  of  the  pterygoid  process ; 
where  it  is  so  weak,  and,  at  the  same  time,  so 
firmly  fixed  to  the  maxillary  bone,  as  to  be  very 
liable  to  be  broken,  in  separating  the  bones. 
From  the  part  Avhere  this  plate  rises,  it  runs  up 
broad  on  the  inside  of  the  tuberosity  of  the  max- 
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illary  bone,  to  form  a considerable  share  of  the* 
sides  of  the  maxillary  sinus,  and  to  close  up  the 
space  between  the  sphenoid  and  the  great  bulge 
of  the  maxillary  bone,  where  there  would  other- 
wise be  a large  slit  opening  into  the  nostrils 
From  the  middle  internal  side  of  this  thin  plate,  a 
cross  ridge  placed  on  a similar  ridge  of  the  maxil- 
lary bone  is  extended  ; on  it,  the  back- part  of  the 
os  spongiosunl  inferius  rests.  Along  the  outside 
of  this  plate,  the  perpendicular  fossa  made  by  the 
palate  nerve  is  observable. 

At  the  upper  part  of  this  nasal  plate,  the  palate 
bone  divides  into  two  processes,  which  I already 
named  orbit ar  ; between  which  and  the  body  of 
the  sphenoid  bone,  that  hole  is  formed,  which  I 
mentioned  as  the  last  of  the  holes  common  to  the 
sphenoid  bone.  Sometimes  this  hole  is  wholly 
formed  in  the  os  palati,  by  a cross  plate  going 
from  the  one  orbitar  process  to  the  other.  A 
nerve,  artery,  and  vein  belonging  to  the  nostrils 
pass  here.  The  anterior  of  the  two  orbitar  pro- 
cesses is  the  largest,  and  has  its  fore- part  con- 
tiguous to  the  back-part  of  the  maxillary  sinus, 
and  its  upper  surface  appears  in  the  bottom  of  the 
orbit,  behind  the  back-part  of  the  os  maxillare 
and  planum  -{•.  It  has  cells  behind  resembling  those 

* Albik.  de  Ossib.  § 88. 

t The  following  observations  occur  in  a Commentary  upon  the 
Osteology,  written  by  my  grandfather.  “ When  the  matter  of 
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of  the  ethmoid  bone,  to  which  it  is  contiguous  ; 
it  is  placed  on  the  aperture  of  the  sinus  sphenoida- 
lis,  so  as  to  leaye  only  a round  hole  at  its  upper 
fore-part.  The  other  part  of  the  orhitar  process 
is  extended  along  the  internal  side  of  the  upper 
back-part  of  the  maxillary  tuberosity,  to  the  base 
of  the  sphenoid  bone,  between  the  root  of  the  pro- 
cessus azygos  and  the  pterygoid  process. 

The  palate  square  part  of  this  palate  bone,  and 
its  pterygoid  process,  are  firm  and  strong,  with 
some  cancelli ; but  the  nasal  plate  and  orbitar  pro- 
cesses are  very  thin  and  brittle. 

The  palate  bones  are  joined  to  the  maxillary, 
by  the  fore-edge  of  the  palate  square-bone,  by 
the  transverse  palate  suture  : By  their  thin  nasal 
plates,  and  part  of  their  orbitar  processes,  to  the 
same  bones,  by  the  palato  maxillares  sutures : By 
their  pterygoid  processes,  and  back-part  of  the 
nasal  plates,  to  the  alae  vespertilionum,  by  the 
sphenoid  suture  ; By  the  transverse  ridges  of  the 
nasal  plates,  to  the  ossa  spongiosa  inferiora,  by 
contact ; hence  frequently  there  is  an  intimate 
union  of  the  substance  of  these  bones  in  old  skulls : 
By  the  orbitar  processes,  to  the  ossa  plana  and 

“ an  ulcer  of  the  internal  canthus  of  the  eye  eats  through  the 
“ ligamentous  membrane,  which  connects  the  edge  of  the  orbit 
to  the  eye,  it  naturally  falls  to  the  under  part  of  the  apex 
“ of  the  conical  orbit,  where  the  orbitar  process  of  the  palate- 
“ bone  is ; and  once  it  is  rendered  carious,  the  caries  proceeds 
downwards  in  the  same  bone  to  the  part  of  it  which  forms 
^ the  palate,  and  erodes  it,  and  the  membrane  that  covers  it,“ 
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ceilulae  ethmoideae,  by  the  ethmoid  suture : To 
the  body  of  the  sphenoid  bone,  by  the  sphenoid 
suture ; By  the  internal  edge  of  the  square  bones 
to  each  other,  by  the  longitudinal  palate  suture  ; 
and  by  their  nasal  spines  to  the  vomer,  by  the 
spinous  suture. 

The  palate  bones  form  part  of  the  palate,  nos^ 
trils,  orbits,  and  fossae  pterygoideae,  and  they  cover 
part  of  the  sinus  maxillares,  sphenoidales,  and 
ethmoidei. 

These  bones  are  very  complete  in  a new-born 
infant,  the  nasal  plates  being  then  thicker  and 
stronger  than  in  adults  ; but  the  orbitar  processes 
have  not  the  cells  which  appear  in  the  bones  of 
adults. 

When  we  are  acquainted  with  the  history  of 
these  bones,  the  reason  is  evident,  why  the  eyes 
are  so  much  affected  in  ulcers  of  the  palate,  as  to 
be  often  attended  with  blindness,  which  frequent- 
ly happens  in  an  ill  managed  lues  venerea  ; or  why, 
on  the  other  hand,  the  palate  suffers  from  an 
agylops  *. 

Ossa  Turhinata. 

The  Ossa  Turbinata,  or  spongiosa  inferiora, 
resemble  the  superior  ossa  spongiosa  in  shape  and 

* Hoffman,  in  Ephemerid.  German,  cent.  I.  and  2-  ol>- 
ierv.  135. 
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substance,  but  have  their  anterior  and  upper  edges 
contiguous  to  the  transverse  ridges  of  the  nasal 
processes  of  the  maxillary  and  palate  bones.  From 
their  upper  straight  edge,  two  small  processes 
stand  out ; The  posterior,  which  is  the  broadest, 
descends  to  cover  some  of  the  antrum  highmoria- 
num  j the  anterior  rises  up  to  join  the  os  unguis, 
and  to  make  part  of  the  lacrymal  duct. 

Below  the  spongy  bones  already  mentioned, 
there  are  sometimes  two  others,  one  in  each  nos- 
tril, which  seem  to  be  a production  of  the  sides 
of  the  maxillary  sinus  turned  downwards  *.  When 
this  third  sort  of  spongy  bones  is  found,  the  mid- 
dle one  of  the  three  in  each  nostril  is  the  largest, 
and  the  lowest  is  the  smallest.  Besides  all  these, 
there  are  often  several  other  small  bones  standing 
out  into  the  nostrils,  that,  from  their  shape, 
might  also  deserve  the  name  of  turbinata,  but 
are  uncertain  in  their  bulk,  situation,  and  num- 
ber f . 

There  are  a number  of  foveoli,  but  no  holes  in 
the  os  turbinatum  inferius. 

They  are  joined  to  the  ossa  maxillaria,  palati 
and  unguis  in  old  subjects,  by  a firm  union  of 
substance ; and  as  this  happens  also  frequently  in 
people  of  no  great  age,  some  j:  are  of  opinion. 

* CowPER  in  Drake’s  Anthropolog.  book  3.  chap.  10. 

+ Santorin.  Observat.  Anatomic,  cap.  5.  § 9. 

J Id.  ibid.  cap.  5.  § 7- 
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that  they  should  be  esteemed  part  of  the  palate- 
bones  ; others  * think,  that  since  their  upper  edge 
is  continued  by  a plate  to  a part  of  the  os  eth- 
moides,  they  ought  to  be  esteemed  to  be  a part  of 
this  bone. 

Their  use  is,  to  straiten  the  nostrils,  to  afford  a 
large  surface  for  extending  the  organ  of  smelling, 
to  Covet  part  of  the  antra  maxillaria>  and  to  assist 
in  forming  the  under-part  of  the  lachrymal  ducts, 
the  orifices  of  which  into  the  nose  are  concealed 
by  these  bones. 

The  ossa  turbinata  are  nearly  complete  in  a 
new-born  infant. 


Vomer>, 

The  Vomer,  or  bone  resembling  a plough-share, 
is  the  thirteenth  of  the  upper  jaw,  without  a fel- 
low, forming  the  lower  and  back  parts  of  the  par- 
tition of  the  nose  f . 

The  figure  of  this  bone  is  an  irregular  rhom- 
boid. Its  sides  are  flat  and  smooth.  Its  posterior 
edge  appears  in  an  oblique  direction  at  the  back- 
part  of  the  nostrils.  The  upper  one  is  firmly 
united  to  J;he  base  of  the  sphenoid  bone,  and  to 
the  nasal  plate  of  the  ethmoid  ; and,  when  it  can 

Y2 

* Hunauld,  in  Memoires  de  I’ Acad,  des  Sciences,  1730. 

t CoLUMB.  de  Re  Anat.  lib.  T.  cap.  8,  Fallop.  Observat. 

Anatom . 
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be  got  separated,  is  hollow,  for  receiving  the  pro- 
cessus azygos  of  the  sphenoid.  The  anterior  ejdge 
has  a long  furrow  in  it,  where  the  middle  car- 
tilage of  the  nose  enters.  The  lower  edge  is 
firmly  united  to  the  nasal  spines  of  the  maxillary 
and  palate  bones.  These  edges  of  this  bone  are 
much  thicker  than  its  middle,  which  is  as  thin  as 
the  finest  paper ; by  which,  and  the  firm  union  or 
connexion  this  bone  has  above  and  below,  it  can 
very  seldom  be  separated  entire,  but  in  a child ; 
wherefore  I shall  examine  all  its  parts  of  such  a 
subject. 

Its  situation  is  not  always  perpendicular,  but 
often  inclined  and  bended  to  one  side,  as  well  as 
the  nasal  plate  of  the  ethmoid  bone. 

The  convexity  of  the  vomer  in  one  of  the  nos- 
trils has  sometimes  been  mistaken  for  a polypus 
in  the  nose. 

The  vomer  is  convex  at  its  upper  part,  and  then 
is  straight,  as  it  is  extended  downwards  and  for- 
wards where  it  is  composed  of  two  plates  ; the 
edges  of  which  have  a great  number  of  small  pro- 
cesses, disposed  somewhat  like  the  teeth  of  a saw, 
but  more  irregularly,  and  several  of  them  are  re- 
flected back.  Between  these  plates  a deep  fossa 
is  left,  which,  so  far  as  the  top  of  the  curvature, 
is  wide,  and  has  strong  sides,  for  receiving  the 
processus  azygos  of  the  sphenoid  bone.  Beyond 
the  arch  forwards,  the  fossa  is  narrower  and  shal- 
lower gradually  to  the  point  of  the  bone,  receiv- 
ing for  some  way  the  nasal  lamella  ethmoidea ; 
which,  after  the  ossification  is  complete,  is  so  close- 
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ly  united  fo  the  vomer  by  the  little  processes 
piercing  into  its  substance,  as  to  prevent  any  se- 
paration ; on  which  account  it  has  been  esteemed 
by  some  * a part  of  the  ethmoid  bone.  The  mid- 
dle cartilage  of  the  nose  fills  up  what  remains  of 
the  fossa  at  its  fore-part. 

The  posterior  edge  of  the  vomer,  which  appears 
above  the  back-part  of  the  palate-bones,  is  broad- 
er above ; but  as  it  descends  forwards,  becomes 
thinner,  though  it  is  still  solid  and  firm.  The 
lower  edge  of  this  bone,  which  rests  ou  the  nasal 
spine  of  the  palate  and  maxillary  bones,  has  a lit- 
tle furrow  on  each  side  of  a small  middle  ridge, 
answering  to  the  spines  of  the  bones  of  different 
sides,  and  the  interstice  between  them.  This  edge, 
and  the  upper  one  meet  in  the  pointed  fore-end 
of  this  bone. 

The  body  of  the  vomer  has  a smooth  surface, 
and  solid,  but  thin  substance  ; and  towards  its 
sides,  where  it  is  thickest,  some  cancelli  may  be 
observed,  when  the  bone  is  broken. 

It  is  joined  above  to  the  sphenoid  and  ethmoid 
bones,'  and  to  the  middle  cartilage  of  the  nose,  by 
schindylesis ; below,  to  the  maxillary  and  palate 
bones,  by  the  spinous  suture. 

The  vomer  divides  the  nostrils,  enlarges  the 
organ  of  smelling,  by  allowing  place  for  expand- 
ing the  membrane  of  the  nose  on  its  sides,  and 

* Vesalius,  Santorini,  Petit  in  his  edition  of  Palfyn’s 
Anatomy ; and  also  Lieutaud,  have  described  this  bone  as  a 
part  of  the  ethmoid  bone ; and  Vidus  Vidius,  as  a part  of  the, 
sphenoid  bone, 
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sustains  the  palate  plates  of  the  maxillary  and 
palate  bones,  which  otherwise  might  be  in  hazard 
of  being  pressed  into  the  nostrils ; while  the  vomer 
is  secured  from  shuffling  to  one  side  or  other  by 
the  double  schindylesis,  by  which  it  is  joined  to 
the  bones  above  and  below. 

Lower  Jaw. 

The  Maxilla  Inferior  *,  the  lower  jaw,  con- 
sists only  of  one  moveable  hone,  and  sixteen  teeth 
incased  into  it. 

This  bone,  which  is  somewhat  of  the  figure  of 
the  Greek  letter  u.  is  situated  at  the  lower  part 
of  the  face,  so  as  its  convex  middle  part  is  for- 
wards, and  its  legs  are  stretched  back.  It  is 
commonly  divided  into  the  chin,  sides  f , and  pro- 
cesses. 

The  chin  is  the  middle  fore-part,  the  extent  of 
which  to  each  side  is  marked  on  the  external  sur- 
face by  the  holes  observable  there,  and  internally 
by  the  beginning  of  an  oblique  ridge. 

Beyond  these,  the  sides  appear,  and  are  con- 
tinued till  the  bone,  by  bending  upwards,  begins 
to  form  the  processes. 

On  the  fore- part  of  the  chin,  a transverse  ridge 
appears  in  the  middle,  on  each  side  of  which,  the 

* T?»a<,  mayui,  mandibula,  facies. 

+ That  part  of  the  side  of  the  under  jaw  which  is  covered  by 
the  masseter  muscle,  is  rather  broader  in  the  Negro  than  in  the 
European. 
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musculi  depressores  labii  inferioris,  and  the  leva- 
tores  labii  inferioris,  depress  the  bone  ; And  be- 
low these  prints,  a small  rising  may  be  observed, 
where  the  depressores  commence. 

On  the  back-part  of  the  chin,  sometimes  three,, 
always  two,  small  protuberances  appear  in  the 
middle.  To  the  uppermost,  when  it  is  seen,  the 
fraenum  of  the  tongue  is  connected.  From  the 
nliddlq  one,  the  musculi  genioglossi  rise ; and 
from  the  lowest,  the  geniohyoidei  have  their  ori- 
gin. Below  the  last,  we  see  two  rough  sinuosi- 
ties formed  by  the  digastric  muscles. 

At  the  lower  and  fore-part  of  the  external  sur- 
face of  each  side  of  the  lower  jaw,  a small  emi- 
nence may  be  observed,  where  the  depressor  la- 
biorum  communis  rises.  Near  the  upper  edge  of 
the  side  a ridge  runs  lengthwise,  to  which  the 
under  part  of  the  musculus  buccinator  is  con- 
nected. Internally,  towards  the  upper  edge  of 
each  side,  another  ridge  appears,  from  which  the 
mylohyoidei  have  their  origin,  and  to  which  the 
internal  membrane  of  the  gums  adheres. 

In  the  upper  edge  of  both  chin  and  sides,  are 
a great  many  deep  pits  or  sockets,  for  receiving 
the  roots  of  the  teeth. 

The  number  and  magnitude  of  these  sockets 
are  various,  because  of  the  different  number,  as 
well  of  the  teeth  themselves,  as  of  their  roots,  in 
different  people.  These  sockets  in  the  lower  jaw, 
as  well  as  in  the  upper  one,  are  less  deep  as  old 
age  comes  on  ; when  freed  from  the  teeth  by  any 
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means,  they  are  some  time  after  filled  up  with  an 
osseous  net-work,  v/hich  at  last  becomes  entirely 
solid,  and  as  smooth  as  any  other  part  of  the  bone  ; 
so  that  in  a great  many  old  jaws  one  cannot  ob- 
serve a vestige  of  the  sockets : But  then  the  jaw 
becomes  less,  and  much  narrower  *.  Hence  we 
may  know  why  the  chin  and  nose  of  edentulous 
people  are  much  nearer  than  before  the  teeth  were 
lost ; while  their  lips  either  fall  in  towards  the 
mouth,  or  stand  prominent  forwards.  When 
new  teeth  are  protruded,  new  sockets  are  formed  j-. 

The  lower  edge  of  the  chin  and  sides  is  smooth 
and  equal,  and  is  commonly  called  the  base  of  the 
lower  jaw. 

The  ends  of  the  base,  where  the  jaw  turns  up- 
wards, are  called  its  angles  ; the  external  surface 
of  each  of  which  has  several  inequalities  upon  it, 
whe  e the  masseter  muscle  is  inserted  ; as  the  in- 
ternal surface  also  has,  where  the  pterygoideus 
internus  is  inserted,  and  a ligament  extended 
from  the  styloid  process  of  the  temporal  bone  is 
fixed. 

The  processes  are  two  on  each  side.  The  coro- 
noid  and  the  posterior  processes  or  condyles  J ter- 
minate in  an  oblong  smooth  head,  supported  by  a 
cervix.  The  heads,  whose  greatest  length  is  trans- 
verse, and  whose  convexity  is  turned  forwards, 

* Vid  plate  XXIII. 

t Fallop.  Observ.  Anat. 

J Articulatorii. 
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-are  tipped  with  a cartilage,  as  the  articulated  parts 
of  all  other  moved  bones  are. 

The  fore  parts  of  the  root  and  neck  of  these 
condyloid  processes  are  a little  hollow  and  rough, 
where  the  external  pterygoid  muscles  are  inserted. 

The  holes  of  the  lower  jaw  are  two  on  each 
side  ; one  at  the  root  of  the  processes  internally, 
where  a large  branch  of  the  third  branch  of  the 
fifth  pair  of  nerves  enters  with  an  artery,  and  a 
vein  returns.  A small  sharp  process  frequently 
juts  out  backwards  from  the  edge  at  the  fore- 
part of  this  hole,  to  which  a ligament  extended 
from  the  temporal  bone  is  fixed*,  which  saves 
the  nerve  and  vessels  from  being  too  much  pres- 
sed by  the  pterygoid  muscles.  From  the  lower 
side  of  this  hole,  either  a small  superficial  canal 
or  a furrow  descends,  where  a branch  of  the  nerve 
is  lodged,  in  its  way  to  the  mylo-hyoideus  muscle 
and  sublingual  gland  f.  The  other  hole  is  exter- 
nal, at  the  confines  of  the  chin,  where  branches 
of  the  nerve  and  vessels  come  out. 

The  canal  betwixt  these  two  holes  is  formed  in 
the  middle  of  the  substance  of  the  bone,  and  is 
pierced  by  a great  number  of  small  holes  by 
which  the  nerves  and  bloodvessels  of  the  cancelli 
and  teeth  pass.  This  canal  is  continued  a little 
farther  than  the  external  hole  at  the  chin. 

On  account  of  the  vessels  and  nerves  in  the 

■*  Weitbrecht,  Syndesmolog.  fig.  32.  1. 

t PAJ.FYN.  Anat.  Chirur.  traite  5.  chap,  6, 
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lower  jaw,  fractures  of  it  may  be  attended  with 
dangerous  symptoms. 

The  surface  of  the  lower  jaw  is  hard  and  firm, 
except  at  the  spongy  sockets,  where  however  it  is 
stronger  than  the  upper  jaw.  Its  internal  sub- 
stance is  cellular,  without  any  solid  partition  be- 
tween the  cancelli  in  its  middle.  At  the  base, 
especially  of  the  chin,  where  this  bone  is  most  ex- 
posed to  injuries,  the  solid  sides  of  it  are  thick, 
compact  and  hard. 

The  lower  jaw  generally  receives  the  roots  of 
sixteen  teeth  into  its  sockets,  by  gomphosis ; and 
its  condyloid  processes,  covered  with  cartilage, 
are  articulated  with  the  temporal  hones,  in  a man- 
ner that  is  not  commonly  described  with  accuracy  ; 
For,  as  was  already  mentioned  in  the  description 
of  the  temporal  bones,  not  only  the  fore-part  of 
the  cavity  between  the  zygomatic,  auditory  and 
vaginal  processes,  but  also  the  adjoining  tubercle 
at  the  root  of  the  zygomatic  process  of  each  os 
temporum,  is  covered  with  a smooth  cartilage, 
for  this  articulation.  Here  also  an  intermediate 
moveable  cartilage  is  placed,  which  being  thin  in 
the  middle,  and  thick  at  the  edges,  is  concave  on 
both  sides ; and  is  connected  so  firmly  by  liga- 
ments to  each  condyle,  as  to  follow  the  motions 
of  the  condyle ; and  so  loosely  to  the  temporal 
bone,  as  readily  to  change  its  situation  from  the 
cavity  to  the  tubercle,  and  to  return  again  j while 
the  common  ligament  of  the  articulation  affords 
space  enough  for  such  a change  of  place  back- 
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wards  and  forwards ; but,  like  other  ligaments  of 
the  joints  by  ginglimus,  is  strong  and  short  at  the 
sides,  to  confine  the  lateral  motions. 

When  therefore  the  teeth  of  both  jaws  coincide, 
the  condyles  are  lodged  securely  in  the  temporal 
cavities,  but  their  motions  to  either  side  must  be 
confined  both  by  the  firmness  of  the  ligaments, 
and  the  rising  brims  which  are  on  each  side  of 
the  cavities.  When  the  jaw  is  brought  directly 
forwards,  the  condyle  and  intermediate  cartilages 
descend  and  advance  forwards  upon  the  tubercles. 
In  this  situation  the  lateral  motions  are  a little 
more  free  than  in  the  former  one,  from  the  want 
of  rising  brims  to  stop  the  condyles. 

When  the  fore-teeth  of  the  lower  jaw  are  mo- 
ved forwards,  and  to  one  side,  the  condyle  of  the 
opposite  side  is  either  advanced  from  the  cavity 
to  the  tubercle,  while  the  condyle  of  the  same 
side  remains  in  the  cavity  ; or  if  both  condyles 
are  on  the  tubercles,  when  the  jaw  is  moved  pb- 
liquely  to  one  side,  the  condyle  of  the  side  to  which 
the  motion  is  made,  slides  back  from  the  tubercle 
to  the  cavity.  When  the  mouth  is  opened  by  the 
descent  of  the  lower  jaw,  the  fore-part  of  it, 
where  the  depressing  muscles  are  fixed,  is  drawn 
backwards,  as  well  as  downwards,  while  resistance 
is  made  to  the  angles  moving  backwards  by  the 
masseter  and  internal  pterygoid  muscles,  and,  at 
the  same  time,  the  external  pterygoids  draw  the 
condyles  and  their  moveable  cartilages  forwards  j 
and  therefore,  when  the  mouth  is  opened,  the  con- 
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dyles  are  carried  forwards  upon  the  tubetclei, 
and  the  axis  of  motion  of  the  bone  is  a little  above 
its  angles.  But  in  this  situation  there  is  less  re- 
sistance, than  in  any  other,  to  the  condyles  luxa- 
ting forwards  ; an  accident  which  seldom  hap- 
pens, except  when  people  are  gaping  too  wide ; 
and  therefore  the  common  practice  of  nurses,  who 
support  the  jaw  of  infants  when  they  are  yawning, 
is  reasonable.  In  chewing  there  is  a succession 
of  the  motions  above  described. 

Wherever  moveable  cartilages  are  found  in 
joints,  either  the  articulated  bones  are  of  such  i 
figure,  or  so  joined  and  fixed  by  their  ligaments', 
that  little  motion  would  be  allowed  without  such 
cartilages  ; or  else  some  motions  are  necessary  to 
the  right  use  of  the  member,  which  the  form  of 
the  articulation  would  not  otherwise  admit  of. 
This  will  more  fully  appear  after  the  other  joints 
with  such  cartilages  are  described. 

In  a child  borne  to  the  full  time,  the  lower  ja\V 
is  composed  of  two  bones,  connected  by  a thin  Car- 
tilage in  the  middle  of  the  chin,  v'hich  gradually 
ossifies,  and  the  two  bones  intimately  unite.  In 
each  of  these  bones  there  are  five  or  six  sockets 
for  teeth  as  in  the  upper  jaw. 

From  the  preceding  description  of  the  teeth, 
the  insertion  of  so  many  muscles  of  the  tongue, 
and  of  the  os  hyoides,  the  connexion  of  the  mem- 
brane of  the  tongue  to  the  maxillary  bone,  and 
,the  motions  of  this  bone  ; it  is  evident  that  th? 


OF  THE  LOWER  JAW.  34^ 

jaw  must  be  a principal  instrument  in  man- 
ducation,  deglutition,  and  speech. 

For  a more  full  account  of  this  articulation,  vid.  Edin- 
burgh Medical  Essays  and  Observ.  vol.  1.  art.  11.  and 
vol.  3.  art.  13.  Memoires  de  I’Acad.  des  Sciences,  1744. 

Morgani  Advers.  anat.  11. 

d.  Hunter’s  Natural  History  of  the  Human  Teeth, 
part  1. 

Cuvier,  in  tom.  3.  of  his  Lemons  d’Anat.  compar.  has 
accurately  described  the  under  jaw  of  quadrupeds. 


CHAPTER  II. 

OF  tllE  CAUSES  WHICH  DETERMINE  THE 
SHAPE  OF  THE  SKULL. 

Sefore  proceeding  to  a detailed  account  of 
the  causes  which  determine  the  shape  of  the  skull, 
it  may  not  be  improper  to  premise  a few  general 
observations  respecting  the  position  of  the  human 
head  in  relation  to  the  spine  ; and  also  upon  the 
size  and  form  of  the  human  skull. 

Of  the  position  of  the  Human  Skull  with  regard  to 
the  Spine. 

The  skull  is  pretty  nearly  equipoised  upon  the 
spine ; the  foramen  magnum  ossis  occipitis,  being 
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nearly  in  the  centre  of  the  basis  of  the  skull.  Thus 
the  skull  is  firmly  fixed  on  the  point  of  support, 
in  the  erect  posture  ; whereas,  in  most  quadrupeds, 
the  foramen  magnum  occipitis,  is  placed  at  the 
back  of  the  head  ; or  the  head  is  connected  to  the 
neck,  by  its  back-part,  instead  of  the  middle  of 
its  basis,  and  hangs,  as  it  were,  before  the  neck ; 
by  which  quadrupeds,  when  in  the  horizontal 
posture,  can  seize  what  is  before  or  above  them, 
and,  by  depressing  the  head  and  neck,  can  reach 
the  ground  with  the  mouth. 


Of  the  size  and  form  of  the  Head. 

The  cavity  of  the  cranium  is  proportioned  to  its 
contents ; and  hence  there  is  much  variety  as  to 
the  size  of  the  head,  and  also  as  to  its  form  in  dif- 
ferent subjects.  It  is  neither  so  broad,  nor  so  deep 
at  its  fore- part,  in  which  the  fore-part  of  the  brain 
is  lodged,  as  at  its  back-part  in  which  the  back- 
part  of  the  brain  and  smaller  brain  are  lodged. 

The  skull,  generally  speaking,  is  somewhat  like 
an  egg  in  its  shape,  with  the  broad  end  behind  ; 
but  there  is  much  variety  even  among  the  indi- 
viduals of  the  same  nation,  as  to  this  circumstance, 
of  which  Plate  xvi  affords  very  strong  evidence. 

The  greatest  diameter  of  the  cranium,  is  from 
the  fore- head  to  the  hind-head,  and  is  equal  to 
somewhat  more  than  six  inches,,  and  the  greatest 
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transverse  diameter  is  between  four  and  five  inches 
and  a half ; and  the  greatest  perpendicular  is  from 
the  vertex  to  the  foramen  magnum  occipitis. 

In  order  to  determine  more  accurately  these 
different  diameters,  I was  at  some  pains  in  mea- 
suring these  in  a number  of  skulls  ; of  which  the 
following  is  the  result. 


TABLE  I. 

Measurements  of  skuiis  of  Britons,  with  th^ 

Alveolar  processes  and  Teeth. 


Greatest  Breadth. 

Greatest  Length. 

5 

6-^0 

4-^ 

6tV 

4-^ 

I O 

6-^ 

4-5- 

6-i- 

I O 

4-^- 

^ X • 

6“  Lunalic. 

^ I a 

6-5- 

5-5- 

5-5- 

6-^ 

6 ® 

^To 

o 

^ i O 
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TABLE  II. 


MEASUREMENTS  of  British  Skulls  where  there  were 
no  Teeth  and  where  the  sockets  of  the  Teeth  had  also 
disappeared. 


Greatest  Length. 
t> 

eV'o 


Greatest  Breadth. 

5-^ 

I a 


5-i- 

10 


TABLE  III. 


MEASUREMENTS  taken  from  the  inside. 


Greatest  Length. 

Greatest  Breadth. 

Russian. 

4~  Lascar. 

4-^  Turk. 

5 7^  ^rican. 

4— 

5— 

1 o 

^ 1 O 
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Explanation  of  Plate  XVI. 

This  plate,  which  was  copied  from  a drawing 
by  my  able  assistant  and  friend  Mr  Fyfe,  repre- 
sents accurate  outlines  of  the  skull-caps  of  five 
skulls  of  Britons,  in  order  to  point  out  the  differ- 
ences as  to  their  form. 

The  figures  placed  upon  the  outlines  of  the  dif- 
ferent skull-caps,  sufficiently  distinguish  the  one 
skull-cap  from  another. 


I also  requested  of  Dr  W.  E.  Leach  to  measure 
several  of  the  skulls  in  my  possession,  of  different 
nations,  with  a craniometer  invented  by  himself  ; 
with  which  request  he  readily  complied,  and  made 
out  for  me  the  following  table : 

* Dr  Leach  proposes,  in  the  Edinburgh  Encyclopaedia,  to 
publish  an  account  of  his  craniometer,  which  is  extremely  well 
Adapted  for  measuring  the  different  angles  of  the  skull. 
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A European  female, 

A European  female, 

A European  male, 
Russian  male, 

Negro  male, 

Negro  male, 

Lascar  male,  - - - 

Carib.  (male  ?)  - - 

New  Hollander  (male  ?) 
Esquimaux,  - 
Hindoo,  - - _ - 

A curious  skull  'n  the ' 
College  Museum, 
supposed  t be  that  - 
of  a Mummy,  as  it 
is  filled  v;ith  pitch. 
Hottentot,  - - - 

Kind  of  Skull. 

a 

00 

•5i-«  fv,.-.  tvj~»Ci«-  o 

Superior 
basi-facial 
I angle. 

o 

Oi  kf.-  if.-  0>  Ot  0>cR 

o o r-oooooi-^o^oc-- 

CQ 

Inferior 

basi-facial 

angle. 



Inio-gla- 
bellar  dia- 
meter. 

O 00OC*O;rt^C)^0O'OC0C$ 

s* 

w 

If.  tCl«>O0C0Wif.W>f.if-i^Wn 

Anterior  I 
transverse 
diameter. 

tcj-.  :r 

a 

O >{.  If.0i0i0k0»0»c;ici0»0ttno 

Posterior 

transverse 

diameter. 

o o«  otosk-ircoo^osoiootoo? 

7. 

K3  O K>K>rOK>rolOtO‘J.Orc»ON)i. 

Distance  of 
the  foramen 
magnum  from 
the  Inion. 

-<5  O -<10;00§ 

Ci  O Ot  Ot  o Oi  Or  O'?  o?  ^ 

3* 

Corono-ba- 
silar  dia- 
meter. 

Ni  M 
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Dr  Blumenbach  of  Gottingen  *,  after  enu- 
merating his  objections  to  the  methods  which 
Daubenton,  Albert  Durer,  and  Camper  have 
proposed  for  pointing  out  the  national  peculiari- 
ties of  skulls,  has  proposed  the  following  method, 
which  he  thinks  less  objectionable.  He  arranges 
his  crania  on  a table  in  a row,  and  contemplates, 
them  behind  : thus  he  observes  the  breadth  and 
narrowness  of  the  forehead,  its  arched  or  flat 
form,  and  the  direction  of  the  jaws  and  cheek- 
bone ; and  this  he  has  called  his  norma  verticalis. 

But  such  a view  may  be  said  to  be  partial  ; and 
it  does  not  present  to  us  many  of  the  important 
differences  in  the  form  of  the  bones  of  the  face, 
especially  the  very  different  form  of  the  orbits, 
and  many  other  peculiarities  in  the  upper  jaw. 

With  regard  to  Blumen bach’s  figures,  it  may 
be  observed,  that  these  are  but  poorly  drawn  and 
engraved,  and  communicate  a very  general  idea 
of  the  form  of  the  skull,  but  not  of  its  smaller 
parts  ; and  besides,  different  skulls  cannot  be  well 
compared,  as  they  are  not  represented  m the  same 
point  of  view. 

In  these  circumstances,  I thought  it  necessary 
to  subjoin  plates  xvii,  xviii,  xix,  and  xx,  which 
were  very  faithfully  drawn  by  Dr  Camper  and 
Mr  Lizars,  and  I trust  that  these  representations 
communicate  a more  perfect  idea  of  the  peculiari- 
Z2 

* Vid.  Jo.  Frid.  Blumenbach,  Decad.  Crainor.  Getting. 

Vid.  also  his  Treatise  Dc  Generis  Humani  varielaie  7iativa, 
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ties  of  these  skulls,  than  the  most  laboured  verbal 
description  could  afford. 

Of  the  causes  which  determine  the  form  of  the  era- 
nium^  and  of  those  causes  which  lead  to  an  altera- 
tion in  its  shape. 

There  is  no  part  of  the  human  skeleton  which 
is  more  variable  in  its  shape,  its  size,  and  the  pro- 
portion of  its  several  parts,  than  the  skull,  and 
even  amongst  the  inhabitants  of  the  same  nation. 

There  are  some  of  the  causes  of  these  very  re- 
markable differences  in  the  skull  which  may  be 
readily  explained. 

The  form  of  the  skull  is  determined  by  the  soft 
parts,  in  proof  of  which,  the  internal  table  of  the 
skull  takes  the  exact  impression  of  the  convolu- 
tions of  the  brain  and  cerebellum,  of  the  glands  of 
Pacchioni,  of  the  ramifications  of  the  arteries  of 
the  dura  mater,  and  its  external  surface  displays 
impressions  of  the  action  of  the  external  muscles, 
as  well  as  traces  of  the  form  of  the  features  *• 


* As  the  internal  table  of  the  skull  only  bears  the  impression  of 
the  convolutions  of  the  brain  and  cerebellum,  hence  the  external 
surface  of  the  skull  is  not  elevated  by  any  part  of  the  surface  of 
the  brain.  This  circumstance  is  a very  strong  objection  to 
Gall’s  doctrine,  who  supposes  that  the  peculiar  propensities  of 
the  individual,  are  indicated  by  the  particular  form  of  a certain 
part  or  parts  of  the  skull. 

Professor  Dumas  of  Montpelier,  in  his  Obsei'vatiojis  sur 
la  Physionomie  propre  d queleques  maladies  chroniques,  has  paid 
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But  some  anatomists  do  not  subscribe  to  such  an 
opinion,  and  suppose  that  the  skull  serves  not 
only  to  limit  the  growth  of  the  brain,  but  also  to 
determine  its  peculiar  shape.  I confess  that  the 
former  seems  to  me  the  more  rational  hypothesis. 

That  the  cranium  owes  its  shape  chiefly  to  the 
extension  of  the  contained  parts,  and  the  resistance 
of  the  external  organs,  seems  proved,  or  at  least 
rendered  probable,  as  the  brain  and  cerebellum  of 
the  foetus  are  formed,  long  before  the  skull,  and 
it  is  impressed  by  the  brain. 

It  may  be  readily  supposed,  that  the  bones  of 
the  skull,  which  in  the  foetal  state  are  formed  be- 
tween the  pericranium  and  dura  mater,  and  which 
are  originally  in  a soft  and  elastic  state,  should 
take  on  the  shape  of  their  contents. 

The  ossification  of  the  skull  goes  on  but  slowly  : 
it  is  not  completed  until  the  child  has  attained  its 
third  or  fourth  year,  and  often  not  until  a later 

much  attention  to  the  form  of  the  head  in  different  diseases. 
He  has  said,  that  in  the  phthisical,  there  is  a shining  bright- 
ness of  the  eyes,  a lengthening  of  the  line  between  the  orbits, 
and  a hollowness  about  the  temples.  F ram  hydrocephalus  chro- 
nicus,  that  the  eye  is  thrust  forward,  and  half  of  it  hid  under  the 
eye-lid,  and  that  the  visage  is  enlarged,  and  altered  from  its  na- 
tural shape. 

In  the  scrofulous,  the  head  is  enlarged,  particularly  about 
the  occiput.  And  he  has  added,  that  when  epilepsy  is  connec- 
ted with  an  organic  defect  of  brain,  this  is  peculiarly  marked 
by  the  facial  angle  of  70°  to  71'’.  In  one  case  he  observed  it  be- 
low 70°.  Such  patients,  according  to  him,  are  not  curable,  but 
the  epilepsy  is  curable  when  the  facial  angle  amounts  to  80°. 

7.3 
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period  : hence  the  bones,  which  are  not  so  hard  as 
in  advanced  life,  more  readily  receive  and  retain 
the  impressions  of  the  convolutions,  and  other  pro- 
jecting parts  of  the  brain,  and  are  so  impressed 
by  these,  that,  by  an  attentive  examination,  it  is 
easy  to  determine,  what  part  of  the  skull  has  been 
most  acted  on. 

Thus,  upon  comparing  the  top  with  the  base 
of  the  skull,  the  latter  is  found  very  unequal  in 
its  surface,  as  it  not  only  resists  the  extension  of 
the  brain,  but  also  supports  its  weight. 

Further,  these  impressions  in  the  base  of  the 
skull  become  deeper  during  the  progress  of  life. 

As  general  pressure  produces  so  manifest  a 
change  upon  the  form  of  the  skull,  pressure  par- 
tially applied,  may  also  lead  to  the  distortion  of  the 
skull ; and  hence  the  skull  will  be  expanded  in  the 
direction  to  which  the  head  is  inclined. 

The  brain  of  a child,  by  particular  posture,  pres- 
ses more  on  the  one  part  of  the  skull  than  the 
other.  If  the  head  be  unequally  balanced  on  the 
spine,  it  will  expand  in  the  direction  to  which  it 
inclines,  and  one  side  of  the  skull  becomes  con- 
siderably more  capacious  than  the  other.  This 
may  arise  from  an  awkward  way  of  standing,  from 
one  leg  being  longer  than  the  other,  from  wry 
neck,  or  any  other  cause  which  keeps  the  head 
constantly  inclined  to  one  side. 

Dr  Camper  has  published  the  case  of  a young 
woman,  which  shews  clearly  the  effect  of  pressure  : 
his  patient  carried  her  head  to  one  side,  so  that 
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the  brain  lodged  principally  upon  the  orbit  of  the 
lower  side,  in  consequence  of  which,  the  eye  was 
lower  down  in  the  face  than  the  other,  and  the 
fore-head  assumed  a very  peculiar  appearance. 

That  the  bones  derive  their  form  from  the 
softer  parts,  is  also  obvious,  from  the  remarkable 
alteration  in  the  form  of  the  jaws  when  the  teeth 
have  fallen  out. 

The  roof  of  the  mouth,  which  was  arched,  be- 
comes flat ; the  cavity  of  the  mouth  is  therefore 
diminished,  and  sufficient  space  is  not  left  for  the 
tongue,  and  hence  it  is  protruded  out  of  the  mouth 
when  it  is  moved  forwards  even  slightly,  and  it 
appears  longer. 

The  distance  of  the  chin  from  the  nose  becomes 
shorter  by  one-sixth  part  of  the  length  of  the  heady 
and  the  nose  and  chin  seem  to  touch  each  other. 

The  pulps  of  the  teeth  also  determine  the  fgure 
(f  the  teeth,  in  the  same  manner  as  the  brain  de- 
termines the  form  of  the  skull. 

The  pulps  have  acquired  the  same  form  as  the 
complete  teeth,  before  the  ossification  of  the  teeth 
has  begun. 

When  the  ossification  of  the  body  of  the  tooth 
has  been  in  part  completed,  the  pulp  is  elongated, 
and  upon  the  elongated  pulps,  the  roots  of  the 
teeth  are  formed. 

The  above  circumstances,  seem  to  me  to  prove, 
that  the  internal  distention  is  the  primary  cause  of 
the  form  of  the  skull  a?id  teeth. 

Z 4 


350 


OUTLINES  OF  ANATOMY, 


The  influence  of  external  pressure  is  also  to  be 
taken  into  account,  which  is  sometimes  so  great 
as  to  counter’ balance  the  internal  distention. 

The  operation  of  external  pressure  partially  ap- 
plied, ought  also  to  be  taken  into  account.  I do 
not  pretend  to  refuse,  that  there  is  an  original  dif- 
ference in  the  form  of  the  skull.  I am  also  fully 
persuaded,  that  much  of  this  variety  may  fairly 
be  imputed  to  the  different  means  of  compression, 
which  the  customs  of  different  nations  have  intro- 
duced : hence  the  skull  may  receive  a peculiar, 
and  what  may  perhaps  be  called  national  character, 
from  some  peculiar  artificial  method  of  applying 
pressure  *. 

Hippocrates  f goes  further,  and  seems  to  be  of 
opinion,  that  an  artificial  form  of  the  head,  the  re- 
sult of  the  above  singular  custom  practised  for 

* Herodotus.  Vid.  fig  1.  plate  xxi,  and  also  fig.  2.  of  the 
same  plate. 

Vid.  Adair’s  Hist,  of  the  American  Indians. 

CoNDAMiNE,  Mem.  de  I’Acad.  des  Sciences  de  Paris,  1745. 

t Hippocrates  states  his  opinion,  that  the  remarkable  form 
of  the  heads  of  the  macrocephali  is  the  effect  of  pressure  ; and 
observes,  “ Quum  recens  infans  natus  est,  caput  ejus,  adhuc 
tenerum  ac  molle  existens,  quam  celerrime  constringunt  mani- 
bus,  coaptantesque  cogunt  in  longitudinem  augeri ; quin  et 
vinculis  connectunt,  ac  aptis  instrumentis  colligant,  quo  rotundi- 
tas  capitis  prohibeatur,  ac  longitudo  augeatiir.  He  has  added, 
Temporis  vero  progressu,  natura  quoque  tales  produxit,  ut  non 
csset  nccesse  consuetudine  priore  cogere 

^ De  Aerc,  Aqua,  et  Loeis.  Edit.  Vanderlinden. 
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several  generations,  has  at  length  become  heredi- 
tary ; and  constitutes  the  national  peculiarity. 

Of  the  Changes  in  Size  and  Shape  which  the  Head 
undergoes  during  the  different  stages  of  Hydro- 
cephalus Chronicus. 

The  changes  in  size  and  shape  which  the  head 
undergoes  during  the  different  stages  of  hydroce- 
phalus chronicus,  also  afford  a striking  illustration 
of  the  influence  of  the  brain  upon  the  form  of  the 
skull,  and  also  of  the  effect  of  posture  and  pressure. 

In  consequence  of  this  disease,  the  head  soon 
acquires  a preternatural  size  * and  form. 

Before  proceeding  to  endeavour  to  explain  the 
form  of  the  skull  in  the  different  stages  of  hydroce- 
phalus chronicus,  it  may  not  be  improper  to  ob- 
serve, that  when  the  forehead  is  naturally  very 
prominent,  as  we  observe  in  some  families,  it  be- 
comes very  remarkably  so  from  hydrocephalus 
chronicus  f. 

The  uniform  and  equal  growth  of  every  part 
of  the  bones  of  the  brain-case  may  be  stinted,  or  its 
shape  distorted  by  posture. 

* I have  seen  the  skull  of  a person  who  died  from  hydroce- 
phalus, which  measured  fifty  inches  in  circumference. 

t Vid.  Case  which  I published  in  Dr  Duncan’s  Annals  ©f 
Medicine  for  1803. 
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I have  described  * two  cases,  which  afford 
striking  examples  of  the  operation  of  posture  and 
pressure  in  modifying  the  form  of  the  head.  In 
the  former,  from  the  boy  sleeping  most  frequent- 
ly on  his  back,  the  back-part  of  the  head  on  which 
he  rests  has  become  flat : and  as,  in  the  latter  case, 
the  child  was  suckled  at  one  breast  only,  the  pres- 
sure of  the  mother’s  arm  prevented  the  one  side 
from  bulging  out  so  much  as  the  other. 

I have  endeavoured  to  shew  that  the  brain  serves 
as  a mould  upon  which  the  skull  is  formed  ; and 
the  following  observations  seem  to  me  to  afford 
still  farther  evidence  in  support  of  that  opinion. 

It  seems  probable,  that  in  the  hydrocephalus 
chronicus,  there  is  not  the  usual  balance  betwixt 
the  actions  of  the  arterial  and  absorbent  systems. 
The  arteries  of  the  brain  do  not  secrete  the  usual 
quantity  of  medullary  matter,  while  the  absorbent 
vessels,  in  consequence  of  distention  and  pressure, 
act  much  more  powerfully  than  usual,  and  re- 
move a considerable  portion  of  the  brain. 

In  many  instances,  on  dissection,  almost  the 
whole  substance  of  the  brain  has  been  found  re- 
moved ; and  its  cavities  have  been  so  distended, 
that  the  brain  itself  seemed  only  a thin  lining  to 
the  dura  mater. 

In  such  a morbid  state,  the  water  contained 
within  the  ventricles  will  push  the  brain  outwards, 
and  separate  the  pieces  of  the  cranium  to  a great- 

Vid.  Dr  Duncan’s  Annals  of  Medicine  for  ISOS.  ' 
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er  or  less  distance,  in  proportion  to  the  quantity 
of  water  effused. 

The  preceding  observations  appeared  to  me  ne- 
cessary to  the  more  perfect  understanding  of  the 
changes  which  the  head  undergoes,  in  shape  and 
size,  in  the  successive  stages  of  hydrocephalus 
chronicus. 

Keeping  these  in  view,  and  marking  the  pro- 
gress of  ossification,  with  the  mode  of  attachment 
of  the  different  bones  of  the  skull,  the  phenomena 
that  present  themselves  appear  to  admit  of  a satis- 
factory explanation. 

It  is  obvious,  that  where  the  internal  pressure 
is  greatly  increased,  and  the  bones  of  the  skull 
give  way,  that  this  enlargement  must  be  unequal, 
owing  to  the  unequal  resistance. 

As  the  chief  circumstances,  upon  which  this 
unequal  resistance  depends,  in  my  opinion  are 
the  progress  of  ossification,  and  the  connection 
of  the  different  bones  of  the  head,  I shall  now  prp- 
ceed  to  explain  the  effect  of  these  more  fully. 

From  the  imperfect  ossification  of  the  bones 
of  the  head,  when  the  child  is  born,  it  fol- 
lows that  when  the  disease  originates  while  the 
foetus  was  in  utero^  the  skull  must  more  readily 
give  way,  and  more  readily  acquire  a large  size, 
than  when  the  disease  occurred  at  a later  period 
of  life,  and  where  the  bones  of  the  skull  were 
burst  assunder,  after  having  been  previously 
united. 


364, 


OUTLINES  OF  ANATOMY. 


In  proof  of  which,  the  head  of  one  of  my  pa- 
tients, though  it  had  attained  a large  si7,e  before 
birth,  increased  six  inches  in  circumference  in  the 
course  of  nine  months  ; and,  in  another  instance, 
the  child,  when  nine  months  old,  required  a hat 
fit  for  a child  four  years  old. 

As  the  skull  after  puberty  rarely  gives  way,  the 
brain  must  be  much  compressed  ; which  compres- 
sion speedily  leads  to  stupor,  convulsions,  and 
death,  or  to  the  hydrocephalus  acutus. 

The  form  of  the  skull  of  the  foetus  is  very  diffe- 
rent from  that  of  the  adult : in  the  former,  the 
skull  projects  remarkably  at  the  original  centres  of 
ossification  of  its  component  pieces  *,  and  hence  the 
the  upper  part  of  the  skull  of  the  foetus  is  not  so 
round  as  that  of  the  adult. 

In  the  adult,  those  prominences  which  are  very 
apparent  in  the  foetus  disappear,  owing  to  the  gra- 
dual growth  and  alteration  of  the  shape  of  the 
brain,  which  serves  as  a mould  on  which  the  skull 
is  formed ; the  skull  adapting  itself  to  the  form  of 
the  brain. 

But  as,  in  consequence  of  hydrocephalus,  the 
growth  of  the  brain  is  checked,  or  in  some  mea- 
sure suspended,  the  brain  does  not  acquire  its 
usual  form  ; and  as  the  brain  is  pushed  outwards 
from  the  accumulation  of  water  within  it,  the 
bones  of  the  cranium,  though  they  increase  in 
size,  retain  the  form  they  had  zchen  the  child  %cas 

* Vid.  Plate  xxi. 
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born  ; and  the  ossific  spiculae,  instead  of  describing 
pcrticris  of  spheres,  as  they  do  at  a later  period  of 
life,  describe  only  straight  lines  from  their  centres 
of  ossification  *. 

Hence  the  head  of  a child  labouring  under  hy- 
drocephalus chronicus,  notwithstanding  its  increas- 
ed bulk,  preserves  for  some  time  at  least  the  form 
it  had  at  birth  *. 

Some  of  the  prominences  on  the  head  are  more 
apparent  than  others ; those  on  the  fore-head  espe- 
cially are  apparent  even  to  the  most  superficial  ob- 
server ; the  others  also  may  be  discovered  by  a 
careful  examination. 

These  prominences,  in  cases  of  hydrocephalus, 
correspond  in  situation,  as  in  the  foetus,  with  the 
original  centres  of  ossification  of  the  different  pieces 
of  the  cranium  *. 

The  os  frontis  in  the  foetus  is  composed  of  two 
pieces.  Two  projecting  parts  are  seen  in  the  fore- 
heads of  all  children  labouring  under  hydrocepha- 
lus chronicus.  There  is  also  a tvell-marked  pro- 
jection on  each  side  of  the  head,  corresponding  with 
the  centres  of  ossification  of  the  parietal  bones. 

There  is  only  one  projection  in  the  upper  and 
middle  part  of  the  os  occipitis,  which  corresponds 
in  situation  with  the  largest  piece  of  the  os  occi- 
pitis of  the  foetus. 

It  also  frequently  happens,  that  there  is  a mark- 
ed inequality  in  the  size  oj  the  projections  on  the  op- 


* Vid.  Plate  xxi. 
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posite  sides  of  the  head,  which  gives  the  head  a 
distorted  appearance  ; and  in  some  instances,  such 
inequality  in  the  growth  of  the  cranium  takes 
place  at  the  back-part  of  the  head  j in  others,  in 
the  forehead. 

In  one  of  the  cases  which  I met  with,  that  part 
of  the  head  which  is  opposite  to  the  centre  of  ossi- 
fication of  the  right  parietal  bone,  is  more  promi- 
nent than  the  same  part  of  the  skull  on  the  left 
side  ; but  the  skull  on  the  right  side,  underneath 
the  prominent  portion,  is  almost  flat ; whereas  the 
corresponding  portion  on  the  left  side  bulges  out, 
and  forms  a semicircular  line  downwards  towards 
the  neck. 

In  another  case,  one  side  of  the  os  frontis  is  much 
more  prominent  than  the  other,  and  to  such  a de- 
gree, that  if  the  profiles  of  both  sides  of  the  head 
were  taken,  no  one  would  imagine  them  to  repre- 
sent different  views  of  the  same  head  ; the  one  re- 
sembles the  profile  of  a child  whose  head  is  a little 
larger  than  usual;  whereas  the  other,  from  the 
forehead  being  very  prominent,  bears  all  the  cha- 
ractei's  of  the  head  of  a child  labouring  under  hy- 
drocephalus chronicus. 

May  not  the  above  fact  be  attributed  to  a larger 
quantity  of  water  being  effused  on  one  side  of  the 
head  than  the  other ; the  cause  of  which  has 
been  well  explained  in  the  following  letter  from 
my  ingenious  colleague  Dr  Rutherford,  to  my 
Father  : “ I have  seen,”  says  he,  “ one  of  the  ven- 
tricles much  enlarged  and  full  of  water,  while 
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the  other  remained  of  its  natural  capacity,  and  con- 
tained hardly  any  water.  This  appearance,  I 
should  however  impute  not  to  the  obliteration  or 
obstruction  of  the  communication  between  the 
lateral  ventricles,  but  to  one  side  of  the  brain 
being  more  affected  with  disease,  more  flaccid 
and  tender  than  the  other ; in  consequence  of 
which,  a greater  exudation  had  taken  place  from 
the  vessels  of  this  part,  and  the  sides  of  the  ven- 
tricle had  yielded  more  readily  to  the  pressure 
of  the  water,  as  it  was  effused.” 

Such,  in  general,  is  the  state  of  the  head  in  the 
first  stage  of  hydrocephalus  chronicus ; but  it  is 
proper  to  remark,  that  cases  occur  where  some 
parts  of  the  head  are  below  the  level  of  the  others, 
which  is  probably  owing  to  the  ossification  not  be- 
ing completed  at  those  places. 

During  the  progress  of  the  disease,  the  head 
exhibits  many  striking  varieties  as  to  form  and 
size.  It  never  preserves  its  natural  form.  It  ac- 
quires an  unusual  breadth  ; but  especially  at 
those  parts  which  correspond  with  the  centres  of 
ossification  of  the  parietal  bones,  and  also  in  the 
forehead. 

The  effusion  of  a watery  liquor  into  the  cavi- 
ties of  the  brain,  which  takes  place  to  a greater 
or  less  degree  in  different  instances,  produces  these 
effects  *. 

* The  undulation  of  a fluid  within  the  head,  may  be  distinctly 
perceived  at  the  sutures,  if  the  watery  liquor  has  been  effused 
between  the  membranes  of  the  brain  j nay,  even  whei'e  it  is  ef= 


368  OUTLINES  OF  ANATOMY. 

The  former  change  is  owing  to  the  separation  of 
the  parietal  bones ; the  latter  is  the  consequence 
of  the  separation  of  the  upper  part  of  the  pieces 
composing  the  os  frontis  ; (for  the  lower  parts  of 
the  pieces  of  that  bone,  on  account  of  their  con- 
nections with  other  bones  which  are  ossified  at  an 
early  period  of  life,  cannot  recede  from  each  other 
to  any  distance)  ; and  hence  the  face,  instead  of 
being  nearly  oviform,  somewhat  resembles  a tri- 
angle, of  which  the  brow  makes  the  basis,  and  the 
chin  the  apex. 

As  the  disease  advances,  the  forehead  becomes 
unusually  prominent,  to  such  a degree,  as  often  to 
prevent  the  unfortunate  sufferer  from  seeing  ob- 
jects above  the  level  of  his  eyes. 

During  the  continuance  of  the  hydrocephalus 
chronicus,  the  distance  from  ear  to  ear,  or  the 
transverse  diameter  of  the  head  is  increased,  and 
the  width  of  the  head  is  most  remarkable  between 
the  centres  of  ossification  of  the  parietal  bones.  A 
disunion  takes  place  between  the  upper  portions 
of  the  pieces  of  bone  which  compose  the  os  frontis, 
which  is  the  cause  of  the  very  remarkable  breadth 
of  the  upper  part  of  the  forehead  ; and  hence  the 
forehead  is  somewhat  of  a conical  form,  the  apex 

fused  within  the  ventricles,  especially  if  the  quantity  of  it  be 
large ; as  in  such  cases,  in  consequence  of  the  pressure  by  dis- 
tention, a great  part  of  the  brain  is  absorbed,  and  a communica- 
tion is  formed  betwixt  the  water  which  is  effused  between  the 
membranes,  and  that  yithin  the  ventricles  of  the  brain; 
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of  the  cone  being  at  the  root  of  the  nose,  and  the 
base  of  it  at  the  upper  part  of  the  forehead. 

From  the  continuance  of  the  disease,  owing  to 
the  water  contained  within  the  head  elevating  the 
hregma,  and  membrane  between  the  parietal  bones, 
the  form  of  the  head  is  still  farther  changed  5 
its  upper  part  becoming  somewhat  of  a conical 
figure. 

During  the  progress  of  the  ossification,  and  from 
the  internal  distention  continuing  to  exert  its  in- 
fluence over  the  growing  osseous  fibres  of  the  skull, 
which  on  account  of  their  length  and  weakness,  do 
not  oppose  as  much  resistance  to  the  internal  dis- 
tention as  the  centres  of  ossification  ; hence  the 
next  change,  is  the  bulging  out  of  the  bones  at  the 
sides  of  the  prominences,  which  is  the  consequence 
of  a very  large  collection  of  w^ater  within  the  head, 
and  only  occurs  when  the  disease  has  been  of  two 
or  three  years  standing. 

The  bones  bulge  out  at  the  sides  of  the  original 
centres  of  ossification  of  the  pieces  of  the  skull, 
which  form  the  most  resisting  points  ; and  hence, 
in  this  stage  of  the  disease,  the  prominences  in  the 
skull  corresponding  with  the  original  centres  of 
ossification  of  the  pieces  of  the  cranium,  are  less 
apparent  than  in  the  head  of  a child  who  has 
laboured  under  hydrocephalus  for  a few  months 
only. 

It  is  hardly  necessary  to  observe,  that  these 
changes  in  the  form  of  the  head  take  place  more 
rapidly  in  some  cases  than  in  others. 

VOL  I.  A a 
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The  disease  at  its  commencement,  and  for  some 
time  after,  affects  only  the  bones  of  the  cranium  ; 
but,  in  process  of  time,  the  bones  of  the  face  are 
also  enlarged,  • and  become  distorted,  especially 
those  of  the  orbits  ; and  the  distances  between  their 
outer  angles  are  much  greater ; in  one  of  the  cases, 
it  was  greater  by  1 inch  and  |th,  than  in  most  men 
of  twenty  years  of  age. 


Of  the  Progress  of  Ossification  in  the  Sutures. 

Should  the  unfortunate  patient  linger  for  some 
years  under  hydrocephalus,  nature  endeavours  to 
give  protection  to  the  brain,  by  completing  the  os- 
sification of  the  skull ; the  progress  of  which,  and 
all  the  symptoms  which  it  gives  rise  to,  I shall  en- 
deavour to  describe. 

This  process,  probably  from  the  diseased  state 
of  the  vessels,  takes  place  imperfectly  and  unequal- 
ly ; so  that,  in  some  instances,  instead  of  the  whole 
void  being  filled  up  by  bony  matter,  for  many 
months  only  a few  pieces  of  bone,  of  unequal  sizes 
and  irregular  figures,  are  formed  in  some  of  the 
sutures  ; and  in  other  instances,  as  in  Case  I.,  the 
ossification  is  not  completed  for  years. 

This  gives  rise  to  the  sensation  which  the  mo- 
ther of  the  boy  nine  years  of  age,  so  strongly  ex- 
pressed ; she  said,  that  her  son’s  head,  about 
eighteen  months  before,  seemed  to  her  as  if  it  had 
been  broken  in  several  places ; but  now,  that  the 
whole  was  consolidated  : for  the  detached  pieces 


OF  THE  OSSIFICATION  IN  THE  SUTURES.  37l 

of  bone  in  the  membranes  uniting,  the  bones  of 
the  cranium  have,  in  the  progress  of  ossification, 
adhered  firmly  to  them. 

The  ossification  takes  place  at  different  times  in 
the  different  sutures. 

The  membrane  uniting  the  pieces  of  the  os 
fronds,  is  generally  ossified  when  the  child  is  be- 
tween its  twelfth  and  twentieth  month. 

The  membrane  betwixt  the  os  occipitis  and 
parietal  bones,  is  not  ossified  until  a much  later 
period  of  life  ; and  the  sagittal  and  coronal  su- 
tures were  not  ossified  in  the  boy  of  nine  years  of 
age. 

These  membranes  are  of  unequal  breadth  ; that 
between  the  two  pieces  of  the  os  fronds,  and  that 
between  the  parietal  bones  being  broader  than  the 
others,  allow  these  bones  to  recede  from  each 
other  to  a considerable  distance,  and  hence,  as  has 
been  already  observed,  the  head  acquires  an  ex- 
traordinary breadth.  From  a similar  cause,  the 
os  occipitis  is  also  protruded  ; and  were  it  not 
owing  to  the  patient  generally  resting  on  the  back- 
part  of  his  head,  that  part  of  the  head  would  also 
become  very  prominent. 

In  short  the  head  acquires  its  unusual  bulk, 
in  part  from  the  greater  size  of  the  pieces  of 
the  cranium-case,  and  also  from  the  ossification  of 
the  membranes  which  unite  these  different  pieces 
together. 

Having  described  the  changes  which  take  place 
in  the  size  and  form  of  the  head,  during  the  suc- 

Aa2 


372 


OUTLINES  OF  ANATOMY^ 


cessive  stages  of  hydrocephalus  chronicus,  I shall 
conclude,  by  adding  a few  remarks  on  the  thick- 
ness of  the  skull,  and  on  the  changes  which  the 
other  bones  of  the  body  undergo  in  consequence 
of  this  disease. 

On  account  of  the  great  size  of  the  head,  the 
bones  of  the  cranium  are  generally  thinner  than 
in  the  healthy  state  ; and  a case  is  quoted  by  Van 
SwiETEN  *,  in  which  the  bones  of  the  cranium 
became  nearly  transparent. 

In  some  instances,  every  portion  of  the  skull 
has  not  been  ossified,  some  spots  of  the  brain  being 
covered  by  membrane  instead  of  bone  f. 

When  sheep  are  attacked  by  hydrocephalus,  or 
when  hydatids  are  lodged  within  their  brains, 
the  earthy  part  of  the  skull  opposite  to  the  seat  of 
the  disease  is  removed  by  absorption  ; that  part  of 
the  skull  becomes  soft,  feels  like  a piece  of  wet 
pasteboard,  and  may  be  cut  through,  without  turn- 
ing the  edge  of  the  knife. 

But  in  the  human  subject,  the  reverse  of  what 
has  been  already  described,  sometimes,  though 
rarely,  takes  place  j for  the  bones  of  the  skull, 
instead  of  becoming  thinner,  become  thicker  than 
common,  in  consequence  of  hydrocephalus  chro- 
nicus J. 

* “ Ossa  tamen  capitis  tenuia  erant  adeo,  ut  irradiante  luminc 
pellucerunt,  sic  ut  interiora  capitis  videri  potuerint,”  Vid. 
vol,  iv.  p.  122.  quarto  edition,  published  at  Leyden. 

Vid.  Plates  of  Dr  Baillie’s  Morbid  Anatomy,  Fasc.  10. 

X Vid.  Du  VernEy,  Traite  des  Maladies  des  Os,  tom.  ir. 
pag.  8. 
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Morgagni  * informs  us,  that  even  the  other 
bones  of  the  body  partake  of  the  disease,  and  are 
much  altered  in  shape.  Such  a change,  I believe, 
rarely  occurs  ; although  I have  no  doubt,  that  in 
almost  all  cases  of  hydrocephalus  chronicus,  the 
bones  of  the  skeleton  are,  as  the  soft  parts,  of  a 
more  slender  form,  thinner  and  smaller  than 
usual ; or  that,  even  supposing  the  head  of  the 
usual  size,  the  rest  of  the  body  will  be  found  not 
to  bear  the  same  proportion  to  it  as  in  a healthy 
child. 

Ohsermtions  on  the  Smaller  Varieties  in  the  Form 

of  the  Skull,  and  on  Craniometers. 

From  what  has  been  stated  respecting  the  form 
of  the  skull,  and  also  respecting  the  various  causes 
which  determine  its  particular  shape,  it  is  evident, 
that  the  shape  of  the  skull  may  be  readily  altered 
by  a great  variety  of  causes  \ as  by  external  injury, 
by  particular  posture,  or  by  disease. 

There  are  many  distinctions  as  to  the  shape  of 
the  skull,  which  have  not  been  described,  owing 
probably  to  our  not  being  provided  with  a machine 
adapted  to  that  purpose.  Thus,  for  exaniple, 
there  is  not  a skull  in  a hundred,  which  is  sym- 
metrical, in  which  the  opposite  sides  are  exactly 
equal  and  parallel  to  each  other.  This  observa- 
tion holds  true,  even  with  regard  to  the  os  frontis, 
Aa3 
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though  in  the  adult  it  consists  only  of  one  bone ; 
and  it  holds  true  with  regard  to  the  bones  which 
surround  the  cavities  of  the  nose,  of  the  orbits 
and  also  respecting  the  bony  part  of  the  mouth. 

Upon  examining  the  under  surface  of  the  skull, 
the  above  observation  also  holds  true,  as  may  be 
seen  by  drawing  a line  from  the  more  promi- 
nent part  of  the  os  occipitis,  through  the  middle 
of  the  foramen  magnum,  ossis  occipitis,  and  the 
bony  palate,  to  the  most  prominent  part  of  the 
upper  jaw  f. 

It  would  lead  to  a very  long  detail,  entirely 
foreign  to  the  object  of  mere  Outlines  on  Anatomy, 
to  point  out  all  the  defects  as  to  the  symmetry  of 
the  skull ; many  of  which  are  obvious  in  the  sub- 
joined plates.  I shall  therefore  content  myself, 
by  submitting  to  the  reader,  a machine  by  which 
these  varieties  in  the  form  of  the  skulls,  may  be 
observed,  and  represented  with  truth  upon  paper. 

The  machines  which  have  been  employed  for 
measuring  the  different  angles  of  skulls,  are  imper- 
fect, and  may  on  some  occasions  mislead  ; for  it  is 
evident,  that  any  little  rising  of  the  skull  must 
alter  the  angle,  which  is  taken  by  a wooden  or 
metallic  ruler,  laid  along  the  most  prominent  part 
of  the  os  frontis  and  os  maxillare  superius,  and 
crossed  by  another  laid  horizontally  across  the 

* There  is  no  part  of  the  skull  which  is  so  different  as  to  its 
form,  as  the  orbit  *.  That  of  the  Hottentot  very  much  resembles 
the  orbit  of  the  Chinese. 

h Vid.  Plate  xx.  A. 

® Vid.  plates  I8th,  19th,  and  30th. 
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meatus  auditorius  externus ; these  instruments  be- 
ing made  of  unyielding  materials,  do  not  adapt 
themselves  to  the  inequalities  of  the  surface  of  the 
skull. 

In  illustration  of  what  I have  affirmed,  I shall 
take  the  os  frontis  as  an  example. 

In  the  os  frontis  there  are  certain  cavities,  called 
sinuses,  which  scarcely  exist  at  the  period  of  birth, 
and  which,  during  the  progress  of  life,  are  con- 
stantly becoming  larger ; the  common  craniome- 
ter  when  applied  to  the  os  frontis,  is  laid  along 
the  most  prominent  part  of  this  bone  ; it  therefore 
gives  the  angle  which  is  formed  by  the  projecting 
os  frontis  opposite  to  the  frontal  sinus,  but  not  the 
angle  formed  by  the  os  frontis  above  the  frontal 
sinuses  ; so  that  the  os  frontis  has  been  sometimes 
described  as  being  very  prominent,  while  in  truth 
it  was  the  reverse,  the  projection  being  caused  by 
the  large  frontal  sinuses,  and  not  by  the  whole  os 
frontis ; and  I have  seen  several  persons  whose 
foreheads  were  remarkably  prominent  at  the  fron- 
tal sinuses,  but  in  which,  the  upper  part  of  the  os 
frontis  retreated  nearly  as  much  as  in  the  greatest 
number  of  African  skulls. 

The  above  observation  applies  also  to  the  skulls 
of  quadrupeds ; for  in  these  the  frontal  sinuses  are 
much  more  capacious  and  extensive,  than  in  the 
human  body  : in  some,  as  the  elephant,  they  extend 
over  the  whole  skull. 

Such  are  the  imperfections  of  the  present  era- 
niometers  ; for  which  in  my  opinion,  the  one  repre- 
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sented  in  plate  xx.  A.  might  be  substituted.  This 
craniometer  consists  of  four  pieces  of  wood  or 
brass,  divided  into  inches,  and  properly  subdivided, 
and  one  of  which  may  be  moved  either  in  a hori- 
zontal or  in  a perpendicular  direction  ; and  for 
the  sake  of  still  greater  accuracy,  a Nonius  or  Ver- 
nier is  added  to  one  of  the  sides.  Holes  are  per- 
forated at  each  inch  or  half  inch  of  the  sides  of 
the  instrument,  for  the  purpose  of  affixing  silk 
threads,  which  are  stretched  from  one  side  of  the 
instrument  to  the  other,  by  which  a number  of 
small  squares  are  formed.  By  placing  a skull  be- 
hind these  squares,  as  in  plate  xx.  A.  the  form 
of  the  skull  is  seen  with  accuracy  by  dividing  pa- 
per in  a similar  way.  It  may  be  copied,  or  reduced 
with  mathematical  accuracy,  and  every  deviation 
from  the  most  common  shape,  may  be  traced  and 
represented  on  paper,  by  one  wffio  has  attained 
but  little  proficiency  as  a draughtsman. 

Explanation  of  Plate  \1th. 

This  engraving  is  a fac  simile  of  a drawing  by  the  late 
justly  celebrated  Dr  Peter  Camper. 

AA,  point  out  the  os  frontis. 

B,  one  of  the  ossa  parietalia. 

C,  the  os  occipitis. 

D,  the  os  temporis. 

E,  the  temporal  process  of  the  sphenoid  bone. 

F,  the  os  malae. 

G,  the  os  maxillare  superius. 

H,  one  of  the  ossa  nasi. 

Ij  the  under  jaw. 
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K,  the  angle  of  the  under  jaw. 

L,  the  condyle  of  the  under  jaw. 

M,  the  zygomatic  process  of  the  temporal  bone  joining 
with  the  zygomatic  process  of  the  cheek-bone. 

N,  the  sagittal  suture. 

00,  the  squamous  suture. 

PP,  the  lambdoidal  suture. 

RR,  the  teeth. 

Explanation  of  Plate  X'^th. 

In  this  engraving,  the  skulls  are  represented  in  such  a 
point  of  view,  as  seems  to  me  to  give  the  most  complete 
idea  of  their  form. 

Fig.  1.  is  a remarkably  well  formed  skull  of  ^ native 
of  this  countiy,  of  twenty  years  of  age. 

1 points  out  the  os  frontis, 

2 one  of  the  ossa  parietalia. 

3 one  of  the  ossa  temporura. 

4 4 the  ossa  malarum. 

5 5 the  ossa  raaxillaria  superiora. 

6 6 the  ossa  nasi. 

7 one  of  the  ossa  unguis. 

8 8 8 8 the  incisores  teeth. 

9 9 the  canine  teeth. 

10  10  the  smaller  molares. 

11  11  11  the  three  larger  molares. 

Fig.  2.  this  engraving  was  copied  from  the  skuU  of  a 
Russian,  which  is  nearly  of  a globular  figure. 

Fig.  3.  this  engraving  was  copied  from  the  skull  of  a 
Turk.  The  globular  form  of  the  skull,  and  great  size 
of  the  bones  of  the  face,  and  especially  of  the  ossa  maxU- 
laria  superiora,  are  the  most  striking  features  of  this 
skull. 
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Explanation  of  Plate  19th. 

Fig.  1.  was  copied  from  the  skull  of  a Hindoo,  which 
I received  from  Mr  Thomas,  surgeon  in  London. 

Fig.  2.  was  copied  from  a skull  of  an  Esquimaux, 
which  was  sent  to  my  colleague  Professor  Jameson.  The 
fore-head  is  narrow,  the  skuU  flat  at  its  sides,  and  the 
superior  maxillary  bones  remarkably  large. 

This  skull  differs  a good  deal  from  those  represented 
by  Blumenbach  *. 

Fig.  3.  was  copied  from  the  skull  of  a Negro. 

This  view  does  not  give  a good  idea  of  the  cranium  of 
the  Negro  ; for  the  retreating  forehead,  and  flatness  of  the 
occiput,  are  the  most  remarkable  features  of  it. 

The  great  size  of  the  bones  of  the  face  and  of  the  teeth, 
is  very  apparent. 

Explanation  of  Plate  QOth. 

In  this  plate  three  very  remarkable  skuUs  are  repre- 
sented. 

Fig.  1.  represents  the  skull  of  a Carib,  of  the  Island 
of  St  Vincent,  which,  in  consequence  of  pressure  having 
been  applied  to  the  forehead,  is  much  distorted.  It  may 
be  mentioned,  that  this  specimen  perfectly  agrees  in  its 
characters  with  a skull  of  the  same  nation,  in  the  museum 
of  Mr  CiiiNE  ; and  also  with  one  in  the  possession  of  Dr 
W.  E.  Leach. 

The  forehead  is  remarkably  flat,  as  also  the  sides  of  the 
head. 

There  is  a ridge  on  the  vertex  of  the  skull, 

• Vid.  Cahtwrigbt’s  Journal  during  a residence  of  neailj-  five  years  on 
the  coast  of  Labrador. 
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The  bones  of  the  nose  are  very  long,  and  the  distances 
between  the  orbits  are  of  a very  peculiar  shape,  and  diffe- 
rently placed  from  those  of  the  other  skull. 

The  under  part  of  the  occipital  bone  is  much  flattened. 

Thibault,  De  Chanvalon  and  Labat  bear  testimony^ 
that  this  very  remarkable  form  of  the  skull,  is  the  result 
of  pressure  artificially  applied. 

Labat,  tom.  ii.  p.  72,  has  observed, — Les  Caraibes 
sont  tous  bien  faits  et  bien  proportionnes  ; les  traits  du 
visage  assez  agreables.  II  n’y  a que  le  front  qui  paroit  un 
peu  extraordinaire,  parcequ’il  est  fort  plat  et  comme  en- 
fonce.  Ils  ne  naissent  point  comme  cela,  mais  ils  forcent 
la  tete  de  I’enfant  a prendre  cette  figure,  en  mettant  sur 
le  front  de  I’enfant  nouveau  ne  une  petite  planche  liee 
fortement  derriere  la  tete,  qu’ils  y laissent  jusqu’  a ce 
que  le  front  ait  pris  sa  consistence,  et  qu’il  demeure  ap- 
plati,  de  maniere  que  sans  hausser  la  tMe  ils  voyent 
presque  perpendiculairement  au  dessus  d’eux.” 

Fig.  2.  was  copied  from  a remai'kably  fine  specimen  of 
a New  Hollander,  for  which  I am  indebted  to  Mr  Har- 
rison of  London. 

The  engraving  is  so  accurate  and  so  characteristic,  as 
to  require  no  illustration. 

Fig.  3.  was  copied  from  a portion  of  the  skull  of  a 
Mummy,  which  is  filled  with  pitch. 

It  is  the  most  remarkable  skull  in  point  of  form,  whicli 
I have  ever  seen,  or  seen  represented. 

It  is  narrower  than  common  between  the  external 
angular  processes  of  the  frontal  bones,  measuring  only 
three  inches  and  three  quarters  : the  transverse  diameter 
behind,  between  the  junctions  of  the  squamous  and  lamh- 
doidal  sutures  on  the  opposite  sides  of  the  skull,  mea- 
sured only  four  inches  and  a quarter,  whereas  most  skulls, 
at  the  same  place,  measure  six  inches  or  nearly  so  : the 
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distance  from  before  to  behind,  was,  by  the  callipers, 
eight  inches  and  three  quarters  ; and  the  upper  part  of 
the  skuU  forms  an  arch,  of  which  the  middle  of  the  og 
frontis  constitutes  one  extremity,  and  the  most  prominent 
part  of  the  os  occipitis,  the  other.  From  the  most  pro- 
minent or  highest  part  of  the  arch,  near  the  middle  of  the 
sagittal  suture,  to  the  fore-part  of  the  foramen  magnum 
ossis  occipitis,  the  distance  was  5|  inches,  being  little 
more  than  ^th  of  an  inch  greater  than  in  most  skulls : 
hence  it  appears  that  the  pressure  applied  to  the  sides  of 
this  skull,  had  added  very  little  to  its  depth. 

Such  a remarkable  deviation  from  the  natural  form  of 
the  skull,  and  a form  which  is  so  different  from  the 
skulls  of  other  mummies,  which  have  been  carefully  ex- 
amined by  Blumenbach,  Middleton,  &c.  could  only,  in 
my  opinion,  have  been  the  effect  of  lateral  pressure  arti- 
ficially applied. 

Explanation  of  Plate  9.0th  A. 

This  plate  represents  the  under-part  of  the  skull  of 
the  Carib,  in  order  to  shew  how  much  it  has  been  dis- 
torted, probably  also  by  pressure  artificially  applied. 

This  plate  also  represents  the  Craniometer  applied. 

ABCD,  the  different  sides  of  the  instrument,  which  are 
divided  into  inches  and  half  inches. 

E,  the  nonius  applied. 

FFFF,  threads  stretched  from  the  opposite  sides  of  the 
craniometer. 

G,  points  out  its  occiput, 

H,  the  alveolar  processes  of  the  skull, 

I,  the  foramen  magnum  ossis  occipitis. 

KK,  the  occipital  condyles. 

L,  the  cuneiform  process  of  the  os  occipitis. 

M,  the  palatine  plate  of  the  os  maxillare  superius. 

N,  the  zygoma. 
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CHAPTER  HI. 

MUSCLES  SITUATED  UPON  THE  BACK* 
PART  OF  THE  TRUNK  OF  THE  BODY. 

HE  muscles  have  been  arranged  by  some  au- 
thors into  classes,  according  to  their  situation,  and 
by  others,  according  to  their  several  uses. 

Albinus  has  divided  the  muscles  of  the  back 
into  four  layers. 

Layer. 

There  ate  two  muscles  which  cover  the  whole 
of  the  back,  the  dorso-acromialis,  or  trapezius, 
and  the  lumbo-humeralis,  or  latissimus  dorsi. 


Layer. 

NEW  NAMES,  OLD  NAMES. 

Descriptive  of  the  situation  of  the 

Muscles.  ' 

Dorso-Scapularis,  The  rhomboideus  major. 

Dorso-Costalis,  ) The  serratus  posticus  su- 

) perior. 
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NEW  NAMES, 

Descriptive  of  the  situatiom.  of  the 
Muscles. 

Lumbo-Costalis, 


Tendons  of  the  Sacro- 
COSTALIS, 

A PORTION  OF  THE  SaCRO 
Spinalis,  or 

Transverso-Spinalis  Dor- 
si,  or 


} 

} 

} 


The  back-part  of  the  Ilio- 
Abdominalis,  or 


} 


OLD  NAMES. 

The  serratus  posticus  in- 
ferior. 

The  upder  part  of  the  ser- 
ratus magnus. 

The  tendons  of  the  sacro- 
lumbalis. 

Of  the  longissimus  dorsi. 

A part  of  the  semi-spinalis 
dorsi. 

The  spinalis  dorsi. 

The  broad  tendon,  com- 
mon to  the  latissimus 
dorsi  and  serratus  po- 
sticus  inferior. 

Of  the  obliquus  internus 
abdominis. 

The  intercostales  extemi. 

The  coccygeus. 

The  levator  ani. 

The  spincter  ani. 


3d  Layer. 


Part  of  the  Transverso- 
Spinalis  Dorsi,  or 
Sacro-Spinalis,  or 


The  spinalis  dorsi. 

Part  of  the  semi-spinali» 
dorsi. 

The  longissimus  dorsi. 
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NEW  NAMES, 


Descriptive  of  the  situation  of  the 
Muscles. 


Tendons  op  the  Sacro- 
CosTALis,  or 


} 


The  Lumbo-Abdomina- 
Lis,  or 


} 


OLD  NAMES. 

Of  the  sacro-lumbalis. 

The  common  fleshy  head  of 
the  longissimus  dorsi  and 
sacro-lumbalis. 

Tendon  covering  and  part- 
ly giving  origin  to  the 
fleshy  head. 

Part  of  this  tendon  upon 
the  longissimus  dorsi. 

The  transversalis  abdomi- 
nis. 

The  intercostales  extern!. 

Portions  of  the  intercos- 
tales extern!,  called  by 
Albinos,  levatores  costa- 
rum. 


4bth  Layer. 


The  Transverso-Spinalis 
Dorsi,  or 


} 


The  semi-spinalis  dorsi. 

The  multifidus  spime. 

The  intercostales  internl. 
The  intertransversalis  kim- 
borum,  interspinalis  lum- 
borum. 
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The  above  named  muscles,  according  to  their 
uses,  may  be  divided  into  the  following  classes  : 

1st,  Into  the  muscles  proper  to  the  spinei 

2d,  Into  muscles  which  move  the  ribs. 

3d,  Into  muscles  which  move  the  head. 

4th,  Into  muscles  of  the  shoulder. 

Lastly,  There  is  a muscle  implanted  in  the  back, 
the  latissimus  dorsi,  which  is  a muscle  of  the 
arm. 

Sect.  1. 

MUSCLES  OF  THE  SPINE. 

Sacro-Spinalis,  or  Longissimus  Dorsi. 

This  long  conical-shapcd  thick  mass  of  flesh, 
fills  up  the  hollow  between  the  spine  and  angles 
of  the  ribs. 

It  is  connected  in  common  with  the  sacro-cos- 
talis,  by  a strong  tendon,  with  the  os  sacrum,  and 
spinous  processes  of  the  lumbar  vertebrae,  a^nd  is 
fixed  by  distinct  tendons  into  the  lower  edges  of 
the  ribs,  except  the  two  lower,  and  into  the  trans- 
verse processes  of  the  dorsal  vertebrae,  by  samll 
double  tendons. 

Sacro-Costalis,  or  Sacro-Lu7nbaris. 

This  muscle  may  be  said  to  form  a part  of  the 
preceding  muscle  : it  takes  its  origin  in  common 
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with  It,  from  the  side  of  the  spinous  processes  of 
the  os  sacrum,  and  from  the  spinous  and  transverse 
processes  of  the  lumbar  vertebrae.  The  preced- 
ing muscle  is  interposed  between  this  muscle  abd 
the  spine,  and  is  fixed  by  flat  tendons  into  the 
angles  of  all  the  ribs. 

This  and  the  preceding  muscle,  are  the  princi- 
pal extensors  of  the  trunk  of  the  body. 

There  is  a muscle  joined  to  the  inner  side  of  the 
preceding,  which  arises  from  eight  of  the  lower 
ribs,  which  from  thence  has  been  named  the  addi^ 
tamentum  ad  sacrum  lumharem. 

This  muscle  assists  the  former  in  maintaining 
the  trunk  of  the  body  erect. 

Transmrsalis  Colli. 

This  muscle,  which  arises  from  the  transverse 
processes  of  the  six  uppermost  dorsal  vertebrae, 
and  is  fixed  into  all  the  transverse  processes  of  the 
vertebrae  of  the  neck,  except  the  first  and  last ; 
pulls  the  neck  backwards  and  sidewise. 


CervicaUs  Descendens. 

This  muscle  forms  a part  of  the  sacro  spinalis, 
and  is  fixed  to  the  transverse  processes  of  the  4th 
5th,  and  6th  cervical  vertebrae,  by  three  distinct 
tendons. 
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It  assists  in  turning  the  neck  obliquely  back- 
ward. 

Spinalis  Dorsi. 

This  muscle  arises  from  the  spinous  processes 
of  the  two  upper  lumbar,  and,  three  lower  dor- 
sal vertebrae,  and  is  fixed  into  the  spinous  pro- 
cesses of  the  2d,  3d,  4th,  6th,  7th,  and  8th  dorsal 
vertebrae. 

This  muscle  is  also  an  extensor,  and  serves  to 
fix  the  vertebrae  to  each  other. 


Transverso-Spinalis  Colli,  or  Seml-Spinalis 
Colli. 

This  muscle  which  arises  from  the  transverse 
processes  of  the  seven  superior  dorsal  vertebrae,  and 
is  connected  to  the  spinous  processes  of  the  2d, 
3d,  4th  and  3th  cervical  vertebrae,  extends  the 
neck  backwards,  and  pulls  it  to  a side. 


Transverso-Spinalis  Dorsi,  or  Semi-Spinalis 
Dorsi. 

This  muscle  arises  from  the  transverse  proces- 
ses of  the  8th,  9th,  and  10th  dorsal  vertebrae, 
and  is  fixed  into  the  spinous  processes  of  the  two 
last  cervical,  and  five  first  dorsal  vertebrae,  by 
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tendons,  and  Serves  to  pull  the  spine  obliquely 
backwardsi 

Besides  the  above  muscles,  there  are  two  rows 
of  muscular  fibres  between  the  spinous  processes j 
and  also  between  the  transverse  processes,  called 
INTER-SPINALES  and  inter-transversaLes,  and 
there  are  also  muscular  and  tendinous  fibres  which 
arise  from  the  spinous  processes  of  the  os  sacrum, 
from  the  oblique  and  transverse  processes  of  the 
lumbar  and  dorsal  vertebrae  ; and  from  the  four 
lowest  cervical  vertebrae,  and  these  fibres  are 
fixed  by  distinct  tendons  into  the  spinous  pro- 
cesses of  all  the  vertebrae,  wfith  the  exception  of 
the  first,  and  constitute  the  mulUjidus  spincB  of 
some  authors. 

These  muscular  fibres  draw  the  spine  directly 
backwards. 

Sect.  II. 

oF  the  muscles  avhich  move  the  head. 

Movements  of  the  Head. 

The  head  is  articulated  with  the  atlas,  or  first 
vertebra  of  the  neck,  by  2l  ginglymus  joint , on  which 
it  is  moved  backwards  and  forwards. 

The  head,  (as  has  been  before  described),  is  al- 
so connected  with  the  second  vertebra  of  the  neck, 
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and  performs  upon  that  vertebra  its  lateral  mo- 
tions ; and  the  head  is  also  inclined  to  right  and 
left,  by  means  of  the  five  lower  cervical  vertebrae, 
the  articular  surfaces  of  which  being  turned  back- 
wards, admit  of  a free  lateral  motion. 

By  the  three  following  muscles,  the  head  is 
drawn  backwards,  or  to  a side,  when  the  muscle 
of  one  side  only  is  thrown  into  action  : 

Cervico-Mastoideus,  or  Splenus  Capitis. 

This  muscle  is  placed  between  the  trapezius  and 
complex  us  major  ; it  is  flat,  and  somewhat  like  a 
surgeon’s  splent  in  form.  It  arises  from  the 
spinous  processes  of  the  four  uppermost  dorsal  ver- 
tebrae, and  five  lowest  cervical  vertebrae  ; and  pro- 
ceeding upwards,  is  fixed  into  the  occipital  ridge 
and  mastoid  process  of  the  temporal  bone,  and  also 
into  the  transverse  processes  of  the  five  uppermost 
cervical  vertebrae. 


Trachelo-Occipitalis,  Biventer  Cervicis  of  Al- 
BiNus,  or  Complexus  Major. 

This  muscle  arises,  by  tendons,  from  the  trans- 
verse processes  of  the  four  lower  cervical  vertebrae, 
and  seven  uppermost  dorsal  vertebrae.  It  forms  a 
thick  fleshy  mass,  in  the  middle  of  which  there 
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is  a tendon,  and  at  last  terminates  in  the  lower 
occipital  ridge. 


Trachelo-Mastoideus,  or  Compkxus  Minor. 

This  muscle  arises  from  the  five  lowest  vertebree 
of  the  neck,  and  transverse  processes  of  the  three 
uppermost  vertebrae  of  the  back,  and  is  fixed  into 
the  mastoid  process  of  the  temporal  bone. 

Axoido-Atloideus,  or  Obliquus  Capitis  Inferior. 

This  muscle,  which  arises  from  the  spinous  pro- 
cess of  the  second  cervical  vertebra,  and  is  fixed 
into  the  transverse  process  of  the  atlas,  assists  in 
rolling  the  head. 

Atloido-sub-Mastoideus,  or  Obliquus  Capitis 

Superior, 

This  muscle,  arises  from  the  transverse  process 
of  the  atlas ; it  passes  upwards  and  inwards,  and  is 
fixed  into  the  end  of  the  lower  part  of  the  occipi- 
tal ridge. 

The  muscle  assists  in  rolling  the  head  to  one 
side,  and  in  pulling  it  backwards. 

By  the  two  following  muscles,  the  head  is  drawn 
backwards : 
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Axoido-Occipitalis,  or  Rectus  Capitis  posticus 
major. 

The  origins  of  this  muscle  are,  the  spinous  and 
transverse  processes  of  the  second  cervical  vertebra, 
and  is  fixed  into  the  lower  part  of  the  occipital 
ridge,  at  the  outer  side  of  the  rectus  minor. 

Atloido-Occipitalis,  or  Rectus  Capitis  posticus 
minor. 

This  muscle  arises  from  the  middle  of  the  pro- 
tuberance which  is  found  instead  of  the  spinous 
process  of  tfie  first  vertebra  of  the  neck,  and  i? 
fixed  into  the  lower  occipital  ridge. 

The  two  following  muscles  are  the  antagonists 
of  the  former : 

Trachelo-Sub-Occipitalis  major,  or  Rectus 
Capitis  anticus  major. 

This  muscle  arises  from  the  second  to  the  sixth 
cervical  vertebra,  and  is  fixed  into  the  cunei- 
form process  of  the  occipital  bone,  where  it  joins 
^vith  the  sphenoid  bone. 
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Teachelo-sub-Occipitalis  minor,  or  Rectus  Ca- 
pitis antkus  minor. 

This  muscle  lies  under  the  former,  it  arises 
from  the  anterior  part  of  the  atlas,  and  is  fixed  in- 
to the  occipital  bone,  near  the  condyle. 

Atloido  sub-Occipitalis,  or  Rectus  Capitis  la- 
teralis. 

This  muscle  takes  its  origin  from  the  anterior 
part  of  the  transverse  process  of  the  atlas,  and  is 
fixed  into  the  side  of  the  cuneiform  process  of  the 
occipital  bone. 

This  muscle  pulls  the  head  to  one  side. 

Pr^dorso-Atloideus,  or  Longus  Colli. 

This  muscle  is  attached  to  the  three  uppermost 
dorsal  vertebrae,  and  to  the  transverse  processes 
of  the  four  undermost  cervical  vertebrae  ; and  it  is 
fixed  to  the  fore-parts  of  the  cervical  vertebrae, 
by  tendons. 

It  tends,  with  its  fellow,  to  bend  the  neck  for- 
wards ; and  when  only  one  of  the  muscles  acts,  the 
head  is  pulled  to  one  side. 

Beside  the  above  muscles,  which  more  properly 
belong  to  the  head,  there  are  certain  muscles  of 
the  shoulder,  viz.  the  trapezius,  sterno-cleido-mas- 
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toideus,  and  the  muscles  arising  from  the  sternum, 
which  are  fixed  into  the  larynx,  os  hyoides,  and 
under-jaw,  which  act  upon  the  head. 


Some  of  the  muscles  of  the  shoulder,  arise  from 
the  fore  and  back  parts  of  the  trunk  of  the  body. 
These  muscles  will  be  described  in  a subsequent 
chapter,  under  the  section  Shoulder. 


MUSCLES  ON  THE  FORE-PART  OF  THE  TRUNK  OF 
THE  BODY. 

The  muscles  of  the  fore-"part  of  the  chest,  viz. 
the  greater  pectoral  muscles  and  serrati,  are  muscles 
of  the  superior  extremity.  The  lesser  pectoral 
muscle,  is  a muscle  of  the  superior  extremity,  or 
it  is  sometimes  employed  in  a deep  inspiration. 
These  muscles  will  be  described  under  the  head 
of  Superior  Extremities.  The  external  and  inter- 
nal strata  of  intercostal  muscles,  are  muscles  of  in- 
spiration, and  will  be  mentioned  under  the  head 
Respiration. 

The  muscles  of  the  abdomen,  are  included  in 
the  description  of  the  Organs  of  Digestion. 

The  muscles  of  the  fore-part  of  the  Head,  will 
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be  described  under  the  articles  Deglntition,  Muscles 
of  the  Eye,  E^r,  ^nd  Sl^in, 

Explanation  of  Plate  2Qd. 

This  very  beautiful  plate,  which  is  a fac  simile  of  a 
drawing  by  Michael  Angelo  Buonarotti,  in  the  col- 
lection of  John  Clerk,  Esq.  represents  the  muscles  of 
the  head,  neck,  thorax,  and  abdomen,  in  action. 


CHAPTER  IV. 

PURSUE  MUCOS^  OF  THE  TRUNK  OP  THE 
BODy. 

TThe  bursse  mucosae  of  the  extremities  of  the 
body,  are  larger  and  more  numerous  than  those 
of  the  trunk. 

There  is  a small  bursa  which  covers  the  sape- 
rior  oblique  muscle  of  the  eye ; there  is  a bursa 
under  the  tendon  of  each  head  of  the  digastric 
muscle  of  the  under -jaw. 

There  are  two  small  bursae  under  the  masseter 
muscle^  and  one  under  the  sterno-hyoid  muscle. 

There  is  a bursa  situated  between  the  hook-like 
process  of  the  internal  pterygoid  process,  and  the 
tendon  of  the  circumfiexus  palati  muscle. 
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There  is  also  a small  bursa,  proper  to  the  sterm- 
hyoideus  muscle,  placed  between  the  os  hyoides 
and  larynx. 

There  is  also  a small  bursa  under  the  greater 
pectoral  muscle. 


CHAPTER  V. 

OF  THE  LIGAMENTS  OF  THE  TRUNK 
OF  THE  BODY. 

A s my  Grandfather,  in  his  very  faithful  descrip- 
tions of  the  bones  of  the  trunk  of  the  body,  has 
also  described  the  ligaments  which  unite  the  bones  ; 
I shall  make  this  chapter  a very  short  one. 

Ligaments  of  the  Head. 

The  condyle  of  the  under-jaw  is  retained  in  its 
place  by  a capsular  ligament,  which  is  connected 
with  the  temporal  bone. 

There  is  also  a lateral  ligament  extending  be- 
tween the  posterior  maxillary  foramen,  and  the 
petrous  portion  of  the  temporal  bone. 
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Within  this  joint,  there  is  an  inter  articular  car- 
tilage, which  is  thinner  in  the  centre  than  in  the 
circumference. 

The  skull  is  fixed  to  the  cervical  vertebras,  by 
a general  capsular  ligament,  which  surrounds  the 
condyles. 

There  is  a perpendicular  ligament  extending 
between  the  occipital  bone,  and  upper  part  of 
the  tooth-like  process  of  the  second  cervical  ver- 
tebra. 

There  are  also  two  ligaments,  one  from  each  side 
of  the  tooth-like  process,  which  have  been  na- 
med lateral  ligaments,  which  are  inserted  into  the 
occipital  bone  before  the  condyles. 

There  is  also  a circular  ligament  arising  from 
the  edge  of  the  foramen  spinale,  which  is  inserted 
into  the  edge  of  the  foramen  magnum. 

Ligaments  of  the  Vertebra. 

The  tendons  between  the  spinous  and  trans- 
verse processes  of  the  vertebrte,  serve  the  purpose 
of  ligaments,  and  have  been  named  from  their  si- 
tuations. 

A strong  ligament,  with  fibres  which  follow  a 
longitudinal  direction,  runs  along  the  fore-parts 
of  the  vertebrae. 

This  ligament  becomes  broader  the  nearer  it 
approaches  the  os  sacrum,  and  serves  to  bind 
together  and  to  defend  the  vertebrae. 
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The  above  ligament  is  formed  by  a number  of 
shorter  intervertebral  ligamentous  fibres. 

The  theca  vertebralis  is  also  lined  by  a liga- 
ment ; it  extends  from  the  foramen  magnum  ossis 
occipitis,  to  the  os  sacrum. 

There  is  an  elastic  yellow  ligament  passing  be- 
tween the  spinous  processes  of  the  neck,  which 
corresponding  ligament  is  remarkably  strong  in  the 
elephant,  and  in  some  birds,  and  tends  by  its 
elasticity  to  save  muscular  power. 

There  are  ligaments  which  are  peculiar  to  the 
atlas,  and  to  the  last  lumbar  vertebra; 

There  is  an  internal  transverse  ligament  of  the 
atlas,  which  serves  to  keep  the  processus  dentatus 
in  its  place,  and  to  prevent  it  from  passing  back- 
wards, and  compressing  the  spinal  marrow. 

There  are  capsular  ligaments  of  the  oblique  pro- 
cesses of  the  lowest  lumbar  vertebrae,  and  which 
fix  this  bone  to  the  sacrum,  and  also  transverse 
ligaments  for  uniting  the  lowest  lumbar  vertebrae 
to  the  posterior  and  internal  surfaces  of  the  os 
ilium. 


Ligaments  of  the  Ribs. 

The  ribs  are  united  before  to  the  sternum  or  to 
cartilages,  and  behind  by  capsular  ligaments  to  the 
vertebrae. 

The  cartilages  of  the  ribs  are  united  to  each 
other  by  a perpendicular  ligament. 
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Th$  heads  of  the  fibs  are  retained  in  their  places 
by  capsular  ligaments,  by  which  they  are  joined 
to  the  vertebrEE  and  intervertebral  cartilages. 

The  ribs  are  united  by  their  tubercles  to  the 
transverse  processes  of  the  dorsal  vertebrae,  by 
capsular  ligaments. 

There  are  also  internal  and  external  ligaments 
of  the  necks  of  the  ribs.  The  former  originate  from 
the  superior  margin  of  the  neck  of  the  ribs,  and 
are  fixed  into  the  inferior  surfaces  of  the  transverse 
processes  of  the  dorsal  vertebrae  immediately 
above  ; and  the  latter,  which  arise  from  the  up- 
per margin  of  the  necks  of  the  ribs,  are  inserted 
into  the  external  margin  of  the  inferior  oblique 
process  of  the  vertebrae  above. 

Ligaments  of  the  Breast-Bone. 

There  is  a thick  ligamentous  sheath  which 
covers  the  breast-bone,  the  fibres  of  which  may 
be  observed  passing  in  different  directions. 

There  are  also  ligaments  which  arise  from  the 
cartilages  of  the  seventh  rib,  and  are  fixed  into 
the  ensiform  cartilage. 

Ligaments  of  the  Pelvis,  called  Sacro-Ischiatic. 

The  principal  ligaments  not  only  unite  the  bones 
of  the  pelvis,  but  also  support  the  viscera,  of  the 
pelvis,  and  give  origin  to  muscles. 
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These  ligaments,  which  are  of  unequal  size,  are 
placed  towards  the  posterior  and  inferior  part  of 
the  pelvis. 

Those  ligaments  which  are  incorporated  with 
the  posterior  ligaments  of  the  spine,  arise  from 
the  transverse  processes  of  the  os  sacrum,  and  from 
the  upper  part  of  the  ossa  coccygis. 

The  larger  or  posterior,  is  fixed,  by  its  smaller 
extremity,  into  the  tuberosity  of  the  os  ischium  ; 
and  the  smaller  or  anterior,  which  is  disposed 
nearly  transversely,  is  fixed  into  the  spine  of  the  os 
ischium. 

There  are  two  membranous  productions  connec- 
ted to  the  larger  sacro-ischiatic  ligament,  .which 
have  been  named  the  superior  and  inferior  appen- 
dices of  it. 

The  superior  appendix  arises  from  the  back- 
part  of  the  spine  of  the  os  ilium,  and  is  fixed 
along  the  outer  edge  of  the  sacro-sciatic  liga- 
hient. 

The  inferior  appendix  is  placed  within  the 
cavity  of  the  pelvis,  and  is  connected  with  the 
middle  of  the  external  sacro-ischiatic  ligament. 

The  obturator  ligament  fills  up  the  foramen 
obturatorium  ; in  this  there  are  apertures  for  the 
obturator  artery,  vein,  and  nerve. 

There  are  also  longitudinal  ligamentous  fibres 
extending  along  the  os  sacrum  and  ossa  coccygis, 
which  serve  to  bind  the  several  bones  intimately 
to  each  other. 
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There  is  a capsular  ligament  proper  to  the  os 
coccygis,  which  serves  to  unite  it  to  the  os. 
sacrum. 

Pauparfs  ligament^  or  the  crural  arch,  has  been 
described  by  some  authors  as  a ligament  of  the 
pelvis.  I have  described  it  as  the  tendon  of  the  ex- 
ternal oblique  muscle  of  the  abdomen. 

The  ligaments  called  ilio-sacral,  take  their  rise 
from  the  posterior  spinous  process  of  the  os  ilium^ 
and  are  fixed  to  the  third  and  fourth  spinous  trans- 
verse processes  of  the  os  sacrum. 

There  are  strong  capsular  ligaments  which  con- 
nect the  o$  sacrum  to  the  ossa  innominata  J and 
within  these  joints,  there  are  three  layers  of  car- 
tilage, which  adhere  to  the  os  sacrum  upon  the 
joint  being  opened  ; and  within  this  joint,  there  is 
a yellow-coloured  ligamentous  substance  which 
contains  mucus. 

The  large  apertures  on  the  back-part  of  the  os 
sacrum,  are  surrounded  by  ^carious  ligaments, 
which  extend  from  one  tubercle  to  another,  and 
Avhich  tend  to  protect  the  A^essels  passing  beneath 
them. 

The  ossa  pubis  are  united  by  a capsular  liga- 
ment, called  the  capsular  ligament  of  the  symphysis 
pubis. 

Upon  opening  this  joint,  we  find,  besides  the 
cartilage  covering  each  of  the  ossa  pubis,  an  inter- 
mediate cartilage,  somewhat  like  the  intervertebral 
cartilages,  consisting  of  fibres  disposed  in,  a trans- 
verse direction. 


400 


OUTttNfiS  Of  ANATOMf. 


Such  was  Dr  William  Hunter’s*  descrip- 
tion of  this  joint. 

Mr  Tenon,  who  has  lately  published  on  the  sub- 
ject, has  observed,  that  the  ossa  pubis  are  some- 
times joined  by  one  cartilage,  and  sometimes  in 
the  manner  above  described  f. 

Caldani  has  published  several  very  faithful  re- 
presentations of  the  ligaments  of  the  pelvis,  of 
which  there  are  copies  in  Dr  Parr’s  Medical 
Dictionary. 

* Vid.  Med.  Obs.  and  Inq.  vol.  ii.  p.  333. 

Vid.  Mem.  de  I’lnstitut.  des  Sciences,  tom.  vi.  p.  17S. 
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CHAPTER  I. 

OF  THE  BONES  OF  THE  SUPERIOR  EXTRE-' 
MITIES4 

The  superior  extremities,  consist  of  the  shoulder, 
nrm,  fore-arm,  and  hand. 

The  shoulder  consists  of  the  clavicle  and  sca- 
pula. 

Of  the  Clavicle. 

The  CLAVicuLAj  or  collar-bone*,  is  the  long 
crooked  bone,  in  figure  like  an  Italick  f placed  al- 
most horizontally  between  the  upper  lateral  part 
of  the  sternum,  and  what  is  commonly  called  the 
top  of  the  shoulder,  which^  as  a clavis  or  beam,  it 
bears  off  from  the  trunk  of  the  body. 

The  clavicle,  as  well  as  other  long  round  bones, 
is  larger  at  its  two  ends,  than  in  the  middle.  The 
end  next  to  the  sternum  f is  triangular  : the  angle 

* Os  jugulare,  jugulum,  furcula,  ligula,  clavis,  humerus  qui- 
quisdam. 

C c 


VOL.  I. 


402 


OUTLINES  OF  ANATOMY. 


behind  is  considerably  produced,  to  form  a sharp 
ridge,  to  which  the  transverse  ligament  extended 
from  one  clavicle  to  the  other  is  fixed  *.  The  side 
opposite  to  this  is  somewhat  rounded. 

The  middle  of  this  protuberant  end,  is  as  irre- 
gularly hollowed,  as  the  cavity  in  the  sternum 
for  receiving  it,  is  raised  ; but  in  a recent  subject, 
the  irregular  concavities  of  both,  are  supplied  by 
a moveable  cartilage,  which  is  not  only  much  more 
closely  connected  every  w'here  by  ligaments  to  the 
circumference  of  the  articulation,  than  those  of 
the  lower  jaw  are  ; but  it  grows  to  the  two  bones 
at  both  its  internal  and  external  end  ; its  sub- 
stance at  the  internal  end  being  soft,  but  very 
strong,  and  resembling  the  intervertebral  carti- 
lages f. 

From  this  internal  end,  the  clavicle,  for  about 
tw  o fifths  of  its  length,  is  bended  obliquely  for- 
wards and  downwards.  On  the  upper  and  fore- 
part of  this  curvature,  a small  ridge  is  seen,  wdth 
a plain  rough  surface  before  it ; w’hence  the  mus- 
culus  sterno  hyoideus  and  sterno  mastoideus  have 
in  part  their  origin. 

Near  the  lower  angle  a small  plain  surface  is 
often  to  be  remarked,  w'here  the  first  rib  and  this 

* Riolan.  Encheirid.  Anat.  lib.  vi.  cap.  13.  Winslow, 
Expos.  Anat.  des  Os  frais.  § 248.  Weitbrecht.  Act.  Petro- 
polit.  tom.  4.  p.  255.  & Syndesmolog.  sect.  2.  I.  3. 

t Weitbrecht,  Sydesmolog.  sect.  2.  I.  § 6. 
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bone  are  contiguous  *,  and  are  connected  by  a 
firm  ligament  f . 

From  this,  a rough  plain  surface  is  extended 
outwards,  where  the  pectoral  muscle  has  part  of 
its  origin.  Behind,  the  bone  is  made  flat  and 
rough  by  the  insertion  of  the  larger  share  of  the 
subclavian  muscle.  After  the  clavicle  begins  to 
be  bended  backwards,  it  is  round,  but  soon  after 
becomes  broad  and  thin  ; which  shape  it  retains 
to  its  external  end.  Along  the  external  concavi- 
ty, a rough  sinuosity  runs,  from  which  some  part 
of  the  deltoid  muscle  takes  its  rise  : Opposite  to 
this,  on  the  convex  edge,  a scabrous  ridge  gives 
insertion  to  a share  of  the  cucullaris  muscle.  The 
upper  surface  of  the  clavicle  here  is  flat ; but  the 
lower  is  hollow,  for  lodging  the  beginning  of  the 
musculus  subclavius ; and  towards  its  back-part 
a tubercle  rises,  to  which,  and  a roughness  near 
it,  the  strong  short  ligament  connecting  this  bone 
to  the  coracoid  process  of  the  scapula  is  fixed. 

The  external  end|;  of  this  bone  is  horizontally 
oblong,  smooth,  sloping  at  the  posterior  side,  and 
tipped  in  a recent  subject  with  a cartilage,  for  its 
articulation  with  the  acromion  scapulae.  Round 
this,  the  bone  is  spongy,  for  the  firmer  connexion 
ef  the  ligaments. 

The  triangular  unequal  interior  end  of  each 

* Dionis,  Sixieme  Demonst.  des  Os. 

Weitbrecht,  Syndesmolog.  sect.  2.  I.  § 7- 

t ‘E7!r6>lAh. 
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clavicle,  has  the  cartilage  above  described,  inter- 
posed betwixt  it  and  the  irregular  cavity  of  the 
sternum.  The  ligaments  which  surround  this 
articulation  are  short  and  strong,  and  admit  of 
little  motion  any  way ; and  the  strong  ligament 
that  is  stretched  across  the  upper  furcula  of  the 
sternum,  from  the  posterior  prominent  angle  of 
the  one  clavicle,  to  the  same  place  of  the  other 
clavicle,  serves  to  keep  each  of  these  bones  more 
firmly  in  their  place.  By  the  assistance,  however, 
of  the  moveable  intervening  cartilage,  the  cla- 
vicle can,  at  this  joint,  be  raised  or  depressed,  and 
moved  backwards  and  forwards  so  much,  as  that 
the  external  end,  which  is  at  a great  distance 
from  that  axis,  enjoys  very  conspicuous  motions. 
The  articulation  of  the  exterior  end  of  the  cla- 
vicle shall  be  considered  after  the  description  of 
the  scapula. 

The  clavicles  keep  the  scapulae,  and  consequent- 
ly all  the  superior  extremities,  from  falling  in  and 
forward  upon  the  thorax  ; by  which,  as  in  most 
quadrupeds,  the  motions  of  the  arms  would  be 
much  confined,  and  the  breast  made  too  narrow. 
The  clavicles  likewise  afford  origin  to  several 
muscles,  and  a defence  to  large  vessels. 

From  the  situation,  figure  and  use  of  the  cla- 
vicles, it  is  evident,  that  they  are  much  exposed 
to  fractures ; that  their  broken  parts  must  gene- 
rally cross  each  other,  and  that  they  are  difficult- 
ly kept  in  their  place  afterwards. 
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Of  the  Scapula. 

The  Scapula,  or  shoulder-tlade,  is  the  triangu- 
lar bone  situated  on  the  outside  of  the  ribs,  with  its 
longest  side,  called  its  base,  towards  the  spinal 
processes  of  the  vertebrae,  and  with  the  angle  at 
the  upper  part  of  this  side  about  three  inches, 
and  the  lower  angle  at  a greater  distance  from 
these  processes.  The  back-part  of  the  scapula 
has  nothing  but  the  thin  ends  of  the  serratus  an- 
ticus  major,  and  subscapularis  muscles  between  it 
land  the  ribs : But  as  this  bone  advances  forwards, 
its  distance  from  the  ribs  increases.  The  upper 
or  shortest  side,  called  the  superior  costa  of  the 
scapula,  is  nearly  horizontal,  and  parallel  with  the 
second  rib.  The  lower  side,  which  is  named  the 
inferior  costa,  is  extended  obliquely  from  the 
third  to  the  eighth  rib.  The  situation  of  this 
bone,  here  described,  is  when  people  are  sitting 
or  standing  in  a state  of  inactivity,  and  allowing 
the  members  to  remain  in  the  most  natural  easy 
posture.  The  inferior  angle  of  the  scapula  is  very 
acute  ; the  upper  one  is  near  to  a right  angle  ; 
and  what  is  called  the  anterior,  does  not  deserve 
the  name,  for  the  two  sides  do  not  meet  to  form 
an  angle.  The  body  of  this  bone  is  concave  to- 
wards the  ribs,  and  convex  behind,  where  it  has 
the  name  of  dorsum.  Three  processes  are  gene- 
rally reckoned  to  proceed  from  the  scapula.  The 
first  is  the  large  spine  that  rises  from  its  convex 
C c 3 
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surface  behind,  and  divides  it  unequally.  The 
second  process  stands  out  from  the  fore  part  of 
the  upper  side  ; and,  from  its  imaginary  resem- 
blance to  a crow’s  beak,  is  named  coraioides 
The  third  process  is  the  w'hole  thick  bulbous  fore- 
part of  the  bone. 

After  thus  naming  the  several  constituent  parts 
of  the  scapula,  the  particular  description  will  be 
more  easily  understood. 

The  base,  which  is  tipped  w'ith  cartilage  in  a 
young  subject,  is  not  all  straight ; For  above  the 
spine,  it  runs  obliquely  forwards  to  the  superior 
angle  ; that  here  it  might  not  be  too  protuberant 
backwards,  and  so  bruise  the  muscles  and  tegu- 
ments : Into  the  oblique  space,  the  musculus  pa- 
tientiae  is  inserted.  At  the  root  of  the  spine,  on 
the  back- part  of  the  base,  a triangular  plain  sur- 
face is  formed,  by  the  pressure  of  the  lower  fibres 
of  the  trapezius.  Below  this  the  edge  of  the  sca- 
pula is  scabrous  and  rough,  for  the  insertion  of  the 
serratus  major  anticus  and  rhomboid  muscles. 

The  back- part  of  the  inferior  angle  is  made 
smooth  by  the  latissimus  dorsi  passing  over  it. 
This  muscle  also  alters  the  direction  of  the  infe- 
rior costa  some  way  forwards  from  this  angle  ; 
and  so  far  it  is  flatted  behind  by  the  origin  of  the 
teres  major.  As  the  inferior  costa  advances  for- 
ward, it  is  of  considerable  thickness,  is  slightly 
hollowed,  and  made  smooth  behind  by  the  teres 
minor,  while  it  has  a fossa  formed  into'  it  below, 

9 Anchoroides,  sigmoides,  digitalis  ancistroides. 
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by  part  of  the  subscapularis ; and  between  the 
two  a ridge  with  a small  depression  appears,  where 
the  longus  extensor  cubiti  has  its  origin. 

The  superior  costa  is  very  thin ; and  near  its 
fore-part  there  is  a semilunar  nitch,  from  one 
end  of  which  to  the  other,  a ligament  is  stretched  ; 
and  sometimes  the  bone  is  continued,  to  form  one, 
or  sometimes  two  holes  for  the  passage  of  the  sca- 
pular blood-vessels  and  nv,rves.  Immediately  be- 
hind this  semilunar  cavity,  the  coraco- hyoid  muscle 
has  its  rise.  From  the  nitch  to  *the  termination 
of  the  fossa  for  the  teres-minor,  the  scapula  is  nar- 
row^er  than  any  where  else,  and  supports  the  third 
process.  This  part  has  the  name  of  cervix. 

The  whole  dorsum  of  the  scapula  is  divided 
into  tw'o  cavities  by  the  spine,  which  is  stretched 
from  behind  forwards,  much  nearer  to  the  supe- 
rior than  to  the  inferior  costa. 

The  cavity  above  the  spine  is  really  concave, 
where  the  supra-spinatus  muscle  is  lodged  ; while 
the  surface  of  this  bone  below  the  spine,  on  w^hich 
the  infra-spinatus  muscle  is  placed,  is  convex,  ex- 
cept a fossa  that  runs  at  the^^ide  of  the  inferior 
costa. 

The  internal  or  anterior  surface  of  this  bone  is 
hollow,  except  in  the  part  above  the  spine,  which 
is  convex.  The  subscapularis  muscle  is  extended 
over  this  surface,  where  it  forms  several  ridges 
and  intermediate  depressions,  commonly  mistaken 
for  prints  of  the  ribs ; they  point  out  the  inter- 
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stices  of  the  bundles  of  fibres  of  which  the  subsca- 
pularis  muscle  is  composed  *. 

The  spine  -j-  rises  small  at  the  base  of  the  sca- 
pula, and  becomes  higher  and  broader  as  it  advan- 
ces forwards.  On  the  sides  it  is  unequally  hoL 
lowed  and  crooked,  by  the  actions  of  the  adjacent 
muscles.  Its  ridge  % is  divided  into  two  rough 
flat  surfaces : Into  the  upper  one,  the  trapezius 
muscle  is  inserted  ; and  the  lower  one  has  part  of 
the  deltoid  fixed  to  it.  The  end  of  the  spine, 
called  acromion,  or  top  of  the  shoulder,  is  broad 
and  flat,  and  is  sometimes  only  joined  to  the  spine 
by  a cartilage  §.  The  anterior  edge  of  the  acro- 
mion is  flat,  smooth,  and  covered  with  a cartilage, 
for  its  articulation  with  the  external  end  of  the 
clavicle  ; and  it  is  hollowed  below,  to  allow  a pas- 
sage to  the  infra  and  supra  spinati  muscles,  and 
free  motion  to  the  os  humeri. 

The  coracoid  process  is  crooked,  with  its  point 
inclining  forwards  ; so  that  a hollow  is  left  at  the 
lower  side  of  its  root,  for  the  passage  of  the  infra- 
scapularis  muscle.  The  end  of  this  process  is 
marked  with  three  plain  surfaces.  Into  the  in- 
ternal, the  serratus  minor  anticus  is  inserted;  From 
the  external,  one  head  of  the  biceps  flexor  cubiti 

* Winslow,  in  Memoires  de  I’Acad.  des  Sciences,  17^2. 
t P , i'-  p'  x’i  eminentia  scapularum. 

f Pterigium,  crista. 

§ Sue,  Trad.  d’Osteol.  p.  l60. 
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rises ; and  from  the  lower  one,  the  coracobrachia- 
lis  has  its  origin.  At  the  upper  part  of  the  root 
of  this  process,  immediately  before  the  semilunar 
cavity,  a smooth  tubercle  appears,  where  a liga- 
ment from  the  clavicle  is  fixed.  From  all  the  ex- 
ternal side  of  this  coracoid  apophyse,  a broad  li- 
gament goes  out,  which  becomes  narrower  where 
it  is  fixed  to  the  acromion.  The  sharp  pain,  vio- 
lent inflammation,  and  tedious  cure  of  contusions 
in  this  part,  are  probably  owing  to  these  tendons 
and  ligaments  being  hurt. 

From  the  cervix  scapulae  the  third  process  is 
produced.  The  fore-part  of  this  is  formed  into 
a glenoid  cavity  *,  which  is  of  the  shape  of  the 
longitudinal  section  of  an  egg,  being  broad  below, 
and  narrow  above.  Between  the  brims  of  this 
hollow  and  the  fore-part  of  the  root  of  the  spine, 
a large  sinuosity  is  left,  for  the  transmission  of  the 
supra  and  infra  spinati  muscles ; and  on  the  upper 
part  of  these  brims  we  may  remark  a smooth  sur- 
face, where  the  second  head  of  the  biceps  flexor 
cubiti  has  its  origin.  The  root  of  the  supercilia 
is  rough  all  round,  for  the  firmer  adhesion  of  the 
capsular  ligament  of  the  articulation,  and  of  the 
cartilage  which  is  placed  on  these  brims,  where 
it  is  thick,  but  becomes  very  thin  as  it  is  continued 
towards  the  middle  of  the  cavity,  which  it  lines, 
all  over. 


410 


OUTLINES  OF  ANATOMY. 


The  medullary  vessels  enter  the  scapula  near 
the  base  of  the  spine. 

The  substance  of  the  scapula,  as  in  all  other 
broad  flat  bones,  is  cellular,  but  of  an  unequal 
thickness  ; for  the  neck  and  third  process  are  thick 
and  strong.  The  inferior  costa,  spine,  and  cora- 
coid process,  are  of  a middle  thickness  ; and  the 
body  is  so  pressed  by  the  muscles,  as  to  become 
thin  and  diaphanous. 

The  scapula  and  clavicle  are  joined  by  plain 
surfaces,  tipped  with  cartilage  ; by  which  neither 
bone  is  allowed  any  considerable  motion,  being 
tightly  tied  down  by  the  common  capsular  liga- 
ment, and  by  a very  strong  one  which  proceeds 
from  the  coracoid  process ; but  divides  into  two 
before  it  is  fixed  into  the  clavicle,  with  such  a 
direction,  as  either  can  allow  this  bone  to  have  a 
small  rotation,  in  which  its  posterior  edge  turns 
more  backwards,  while  the  anterior  one  rises  far- 
ther forwards ; or  it  can  yield  to  the  fore-part  of 
the  scapula  moving  downwards,  while  the  back- 
part  of  it  is  drawn  upwards ; in  both  which  cases 
the  oblong  smooth  articulated  surfaces  of  the  cla- 
vicle and  scapula  are  not  in  the  same  plane,  but 
stand  a little  transversely,  or  across  each  other,  and 
thereby  preserve  this  joint  from  luxations,  to  which 
it  would  be  subject,  if  either  of  the  bones  was  to 
move  on  the  other  perpendicularly  up  and  down, 
w'ithout  any  rotation.  Sometimes  a moveable 
ligamentous  cartilage  is  found  in  this  joint  ; in 
other  cases  a cartilage  is  only  interposed  at  the 
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anterior  half  of  it ; and  in  some  old  subjects  I 
have  found  a sesamoid  bone  here  The  scapula 
is  connected  to  the  head,  os  hyoides,  vertebrae,  fibs, 
and  arm-bone,  by  muscles,  that  have  one  end  fast- 
ened to  these  bones,  and  the  other  to  the  scapula, 
which  can  move  it  upwards,  downwards,  back- 
wards, or  forwards ; by  the  quick  succession  of 
these  motions,  its  whole  body  is  carried  in  a circle. 
But  being  also  often  moved,  as  upon  an  axis  per- 
pendicular to  its  plane,  its  circumference  turns  in 
a circle,  whose  centre  this  axis  is  j-.  Whichever 
of  these  motions  it  performs,  it  always  carries  the 
outer  end  of  the  clavicle  and  the  arm  along  with 
it.  The  glenoid  cavity  of  this  bone  receives  the 
os  humeri,  which  plays  in  it  as  a ball  in  a socket,  as 
will  be  explained  more  hereafter. 

The  scapula  serves  as  a f ulcrum  to  the  arm  ; 
and,  by  altering  its  position  on  different  occa- 
sions, allows  always  the  head  of  the  os  humeri 
a right  situated  socket  to  move  in  ; and  thereby 
extends  the  sphere  of  motion  of  the  superior 
extremity,  and  affords  the  muscles  which  rise 
from  it  more  advantageous  actions,  by  altering 
their  directions  to  the  bone  which  they  are  to 
move.  This  bone  also  serves  to  defend  the  back- 
part  of  the  thorax,  and  is  often  employed  to  sus- 
tain weights,  or  to  resist  forces,  too  great  for  the 
arm  to  bear. 

* J'AC.  SvLv.  Isagog.  Anat.  lib.  1.  cap.  2. 

t See  Winslow,  Memoires  de  I’Acad.  des  Sciences,  172&, 
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The  base,  acromion,  coracoid  process,  and  head  of 
the  scapula,  are  all  in  a cartilaginous  state  at  birth  ; 
and  the  three  first  are  joined  as  epiphyses ; while 
the  head,  with  the  glenoid  cavity,  is  not  formed 
into  a distinct  separate  bone,  but  is  gradually  pro- 
duced by  the  ossification  of  the  body  of  this  bone 
being  continued  forwards. 

Of  the  Os  Humeri. 

The  Arm  has  only  one  bone,  called  os  humeri', 
which  is  long,  round,  and  nearly  straight. 

At  the  upper  end  of  this  bone  there  is  a large 
round  smooth  head,  whose  middle  point  is  not 
in  a straight  line  with  the  axis  of  the  bone,  but 
stands  obliquely  backwards  from  it,  and  it  is 
bounded  by  a circular  fossa,  into  which  the  cap- 
sular ligament  of  the  joint  is  fixed.  Below  the 
fore-part  of  its  base,  two  tubercles  stand  out  : 
The  smaller,  which  is  situated  most  to  the  in- 
side *,  has  the  tendon  of  the  subscapularis  muscle 
inserted  into  it.  The  larger  more  external  pro- 
tuberance is  divided,  at  its  upper  part,  into  three 
smooth  plain  surfaces : Into  the  anterior  of  which, 
the  musculus  supra-spinaius ; into  the  middle  or 
largest,  the  infraspinatus ; into  the  one  behind, 

* The  humerus  is  supposed  to  be  viewed  in  the  pendulous 
position  with  the  palm  of  the  hand  directed  forwards. 

In  this  position,  those  parts  that  look  towards  the  radius,  are 
external ; those  towards  the  ulna  internal ; those  towards  the 
palm  anterior ; and  those  towards  the  elbow  posterior. 
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the  teres  minor,  is  inserted.  Between  these  two 
tubercles,  exactly  in  the  fore-part  of  the  bone, 
a deep  long  fossa  is  formed,  for  lodging  the  ten- 
dinous head  of  the  biceps  flexor  cubiti ; which, 
after  passing,  in  a manner  peculiar  to  itself,  through 
the  cavity  of  the  articulation,  is  tied  down  by 
a tendinous  sheath  extended  across  the  fossa ; 
in  which,  and  in  the  neighbouring  tubercles,  are 
several  remarkable  holes,  which  are  penetrated 
by  the  tendinous  and  ligamentous  fibres,  and  by 
vessels.  On  each  side  of  this  fossa  as  it  descends 
in  the  os  humeri,  a rough  ridge,  gently  flatted  in 
the  middle,  runs  from  the  roots  of  the  tubercles. 
The  tendon  of  the  pectoral  muscle  is  fixed  into 
the  anterior  of  these  ridges,  and  the  latissimus  dorsi, 
and  teres  major,  are  inserted  into  the  internal  one. 
A little  behind  the  lower  end  of  this  last,  another 
rough  ridge  may  be  observed,  where  the  coraco- 
brachialis  is  inserted.  From  the  back-part  of  the 
root  of  the  largest  tubercle,  a ridge  also  is  con- 
tinued, from  which  the  brevis  extensor  cubiti  rises. 
This  bone  is  flatted  on  the  inside,  about  its  middle, 
by  the  belly  of  the.  biceps  flexor  cubiti.  In  the 
middle  of  this  plain  surface,  the  entry  of  the 
medullary  artery  is  seen  slanting  obliquely  down- 
wards. At  the  fore-side  of  this  plane,  the  bone 
rises  in  a sort  of  ridge,  \vhich  is  rough,  and  often 
has  a great  many  small  holes  in  it,  w'here  the  ten- 
don of  the  strong  deltoid  muscle  is  inserted ; on 
each  side  of  which,  the  bone  is  smooth  and  flat, 
where  the  brachiaeus  internus  rises.  The  exterior 
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of  these  two  flat  surfaces  is  the  larger  ; behind  it 
a superficial  spiral  channel,  formed  by  the  muscu- 
lar nerve  and  the  vessels  that  accompany  it,  runs 
from  behind,  forwards,  and  downwards.  The 
body  of  the  os  humeri  is  flatted  behind  by  the  ex- 
tensors of  the  form-arm.  Near  the  lower  end  of 
this  bone,  a large  sharp  ridge  is  extended  on  its 
out -side,  from  which  the  musculus  supinator  radii 
longus,  and  the  longest  head  of  the  extensor  carpi 
radialis  rise.  Opposite  to  this,  there  is  another 
small  ridge  to  which  the  aponeurotic  tendon,  that 
gives  origin  to  the  fibres  of  the  internal  and  exter- 
nal brachiaei  muscles  is  fixed  ; and  from  a little 
depression  on  the  fore-side  of  it,  the  pronator  radii 
teres  rises. 

The  body  of  the  os  humeri  becomes  gradually 
broader  towards  the  lower  end,  where  it  has  several 
processes  ; at  the  roots  of  which,  there  is  a cavity 
before,  and  another  behind  *. 

The  anterior  is  divided  by  a ridge  into  two  ; the 
external,  which  is  the  least,  receives  the  end  of 
the  radius  ; and  the  internal  receives  the  coronoid 
process  of  the  ulna  in  the  flexions  of  the  fore-arm, 
while  the  posterior  deep  triangular  cavity  lodges 
the  olecranon  in  the  extensions  of  that  member. 

The  bone  betwixt  these  two  cavities  is  pressed 
so  thin  by  the  processes  of  the  ulna,  as  to  appear 
diaphanous  in  several  subjects. 

The  sides  of  the  posterior  cavity  are  stretched 
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out  into  two  processes,  one  on  each  side  : These 
are  called  condyles  ; from  each  of  which  a strong 
ligament  goes  out  to  the  bones  of  the  fore-arm. 
The  external  condyle,  which  has  an  oblique  di- 
rection also  forwards  in  respect  of  the  internal, 
when  the  arm  is  in  the  most  natural  posture  *,  is 
equally  broad,  and  has  an  obtuse  smooth  head 
rising  from  it  forwards. 

From  the  rough  part  of  the  condyle,  the  infe- 
rior head  of  the  bicornis  f , the  extensor  digitorum 
communis,  extensor  carpi  ulnaris  J anconaeus,  and 
some  part  of  the  supinator  radii  brevis,  take  their 
rise  ; and  on  the  smooth  head  the  upper  end  of 
the  radius  plays.  Immediately  on  the  outside  of 
this,  there  is  a sinuosity  made  by  the  shorter  head 
of  the  bicornis  muscle,  upon  which  the  muscular 
nerve  is  placed. 

The  internal  condyle  is  more  pointed  and  pro- 
tuberant than  the  external,  to  give  origin  to  some 
part  of  the  flexor  carpi  radialis  §,  pronator  radii 
teres,  palmaris  longus,  flexor  digitorum  sublimus, 
and  flexor  carpi  ulnaris  ||.  Between  the  two 
condyles,  is  the  trochlea  or  pully,  which  consists 
of  two  lateral  protuberances,  and  a middle  cavity, 
that  are  smooth  and  covered  with  cartilage. 

* Winslow,  Memoires  de  I’Acad.  des  Sciences,  1722. 

t Radialis  extemus.  Alb. 

Ulnaris  externus.  Alb. 

§ Radialis  internus.  Alb. 

II  Ulnaris  internus.  Alb. 
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When  the  fore-arm  is  extended,  the  tendon  of 
the  internal  brachiaeus  muscle  is  lodged  in  the  fore- 
part of  the  cavity  of  this  pully.  The  external 
protuberance,  which  is  less  than  the  other,  has  a 
sharp  edge  behind  ; but  forwards,  this  ridge  is  ob- 
tuse, and  separated  ftom  the  little  head,  already 
described,  only  by  a small  fossa,  in  which  the 
joined  edges  of  the  ulna  and  radius  move. 

The  internal  protuberance  of  the  pully  is  larger 
and  higher  ; and  therefore  in  the  motions  of  the 
ulna  upon  it,  that  bone  would  be  inclined  out- 
wards, was  it  not  supported  by  the  radius  on  that 
side. 

Between  this  internal  protuberance  and  condyle, 
a sinuosity  may  be  remarked,  where  the  ulnar 
nerve  passes. 

The  substance  and  the  internal  structure  of  the 
os  humeri  is  the  same,  and  disposed  in  the  same 
way  as  in  other  long  bones. 

The  round  head  at  the  upper  end  of  this  bone 
is  articulated  with  the  glenoid  cavity  of  the  sca- 
pula ; .which  being  superficial,  and  having  long 
ligaments,  allows  the  arm  a free  and  extensive  mo- 
tion. These  ligaments  are  however  considerably 
strong.  For,  besides  the  common  capsular  one, 
the  tendons  of  the  muscles  perform  the  office,  and 
have  been  described  under  the  name  of  ligaments. 
Then  the  acromion  and  coracoid  process,  with  the 
strong  broad  ligaments  stretched  betwixt  them, 
secure  the  articulation  above,  where  the  greatest 
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and  most  frequent  force  is  applied  to  thrust  the 
head  of  the  bone  out  of  its  place.  It  is  true  that 
there  is  not  nearly  so  strong  a defence  at  the  lower 
part  of  the  articulation ; hut  in  the  ordinary  pos- 
tures of  the  arm,  that  is,  so  long  as  it  is  at  an 
acute  angle  with  the  trunk  of  the  body,  there  can^ 
not  be  any  force  applied  at  this  place  to  occasion 
a luxation,  since  the  joint  is  protected  so  well 
above. 

The  motions  which  the  arm  enjoys  by  this  ar- 
ticulation, are  to  every  side  ; and  by  the  succes- 
sion of  these  different  motions,  a circle  may  be  de- 
scribed. Besides  which,  the  bone  performs  a con- 
siderable rotation  round  its  own  axis.  But  though 
this  can  be  performed  with  the  round  head  in  all 
positions ; yet  as  these  vary,  the  effects  upon  the 
body  of  the  bone  are  very  different : For,  if  the 
middle  of  the  head  is  the  centre  of  rotation,  as  it 
is  when  the  arm  hangs  down  by  the  side,  the  bo- 
dy of  the  bone  is  moved  only  forwards  and  back- 
wards ; because  the  axis  of  motion  of  the  head  is 
nearly  at  right  angles  with  the  length  of  the 
bone  * ; whereas,  when  the  arm  is  raised  to  right 
angles  with  the  trunk  of  the  body,  the  centre  of 
motion,  and  the  axis  of  the  bone,  come  to  be  in 
the  same  straight  line  ; and  therefore  the  body  of 
the  os  humeri  performs  the  same  motion  with 
its  head. — Though  the  motions  of  the  arm  seem 
to  be  very  extensive,  yet  a largq  share  of  them 

VOL.  I.  D d 
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depends  on  the  motion  of  the  scapula.  The  lower 
end  of  the  os  humeri  is  articulated  with  the  bones 
of  the  fore-arm,  and  carries  them  with  it  in  all  its 
motions,  but  serves  as  a base  on  which  they  per- 
form the  motions  peculiar  to  themselves. 

Both  the  ends  of  this  bone  are-cartilaginous  in 
a new-born  infant,  and  the  large  head  with  the 
two  tubercles,  and  the  trochlea  with  the  two  con- 
dyles, become  epiphyses  before  they  are  united  to 
the  body  of  the  bone. 

Of  the  Fore-Ann. 

The  Fore-arm  * consists  of  two  long  bones,  the 
Ulna  and  Radius ; whose  situation,  in  respect  ot 
each  other,  is  oblique  in  the  least  straining  or 
most  natural  posture  ; that  isj  the  ulna  is  not  di- 
rectly behind,  nor  on  the  outside  of  the  radius, 
but  in  a middle  situation  between  these  two,  and 
the  radius  crosses  it.  The  fore-arm  is  proportion- 
ally longer  in  the  African,  than  in  the  Euro- 
pean. 

In  the  subsequent  account  of  the  superior  extre- 
mity, I understand  by  the  term  of  posterior,  that 
part  which  is  in  the  same  direction  with  the  back 
of  the  hand  ; by  anterior,  that  answ^ering  to  the 
palm  ; by  internal,  that  on  the  same  side  with  the 
thumb  ; by  external,  the  side  nearest  to  the  little 

* Cubitus,  Tmxvi,  ■Kvyai,  ulna,  lacertus. 
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finger  ; supposing  the  hand  always  to  be  in  a 
middle  position  between  pronation  and  supina- 
tion. 


Of  the  Ulna. 

The  Ulna  so  named  from  its  being  used  as 
a measure,  is  the  longest  of  the  two  bones  of  the 
fore-arm,  and  situated  on  the  outside  of  the  ra- 
dius. 

At  the  upper  end  of  the  ulna  are  two  proces- 
ses.— The  posterior  is  the  larger,  and  formed  like 
a hook,  whose  concave  surface  moves  upon  the 
pully  of  the  os  humeri,  and  is  called  olecranon  f , 
or  top  of  the  cubit.  The  convex  back-part  of  it 
is  rough  and  scabrous,  where  the  longus,  brevis, 
and  brachiaeus  externus,  are  inserted. 

The  olecranon  makes  it  unnecessary  that  the 
tendons  of  the  extensor  muscles  should  pass  over 
the  end  of  the  os  humeri ; which  would  have 
been  of  ill  consequence  in  the  great  flexions  of  this 
joint,  or  when  any  considerable  external  force  is 
applied  to  this  part  The  anterior  process  is  not 
so  large,  nor  does  it  reach  so  high  as  the  one  be- 

* Cubitus,  jTfairipjvsy,  focile  majus,  canna  vel  arundo 

major,  et  inferior  brachii. 

f Ayr.wv,  gibber  cubitus,  additamentum  necatum. 

X Winslow,  Exposition  anatomique  du  corps  humain,  traite 
des  os  secs,  § 979. 
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hind ; but  is  sharper  at  its  end,  and  therefore  is 
named  coronoid. 

Between  these  two  processes,  a large  semicircu- 
lar or  sigmoid  concavity  is  left ; the  surface  of 
which,  on  each  side  of  a middle  rising,  is  slanting, 
and  exactly  adapted  to  the  pully  of  the  bone  of 
the  arm. 

Across  the  middle  of  it,  there  is  a small  sinuo- 
sity, where,  as  well  as  in  a small  hollow  on  the 
internal  side  of  it,  the  cartilage  that  lines  the  rest 
of  its  surface  is  wanting. 

Round  the  brims  of  this  concavity  the  bone  is 
rough,  where  the  capsular  ligament  of  the  joint  is 
implanted. 

Immediately  below  the  olecranon,  on  the  back- 
part  of  the  ulna,  a flat  triangular  spongy  surface 
appears,  on  which  we  commonly  lean. 

At  the  internal  side  of  this,  there  is  a larger 
hollow  surface,  where  the  musculus  anconaeus  is 
lodged  ; and  the  ridge  at  the  inside  of  this  gives 
rise  to  the  musculus  supinator  radii  brevis. 

Between  the  top  of  the  ridge  and  the  coronoid 
process,  is  the  semilunated  smooth  cavity,  lined 
with  cartilage,  in  which,  and  a ligament  extend- 
ed from  the  one  to  the  other  end  of  this  cavity, 
the  round  head  of  the  radius  plays.  Immediately 
below  it  a rough  hollow  gives  lodging  to  mucila- 
ginous glands. 

Below  the  root  of  the  coronoid  process,  this 
bone  is  scabrous  and  unequal,  where  the  brachiaeus 
internus  is  inserted. 
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On  the  outside  of  that  we  observe  a srhooth  con- 
cavity, where  the  flexor  digitorum  profundus  takes 
its  origin* 

The  body  of  the  ulna  is  triangular. 

The  internal  angle  is  yery  sharp  where  the  li- 
gament that  connects  the  two  bones  is  fixed  : The 
sides  whieh  make  this  angle,  are  flat  and  rough, 
by  the  action  and  adhesion  of  the  many  muscles 
which  are  situated  here. 

At  the  distance  of  one  third  of  the  length  of  the 
iilna  from  the  top,  in  its  fore-patt,  the  passage  of 
the  medullary  vessels  is  to  be  remarked  slanting 
upwards. 

The  external  side  of  this  bone  is  smooth,  some- 
what convex,  and  the  angles  at  each  edge  of  it  are 
blunted  by  the  pressure  of  the  muscles  equally  dis- 
posed about  them. 

As  this  bone  descends,  it  becomes  gradually 
smaller ; so  that  its  lower  end  terminates  in  a little 
head,  standing  on  a small  neck. 

Towards  the  fore  but  outer  part  of  which  last, 
an  oblique  ridge  runs,  that  gives  rise  to  the  pro- 
nator radii  quadratus. 

The  head  is  round,  smooth,  and  covered  with  a 
cartilage  on  its  internal  side,  to  be  received  into 
the  semilunar  cavity  of  the  radius ; while  a styloid 
process  * rises  from  its  outside,  to  which  is  fixed 
a strong  ligament  that  is  extended  to  the  os  cu- 
neiforme  and  pisiforme  of  the  wrist. 


* malleolus  extemus. 
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Between  the  back-part  of  that  internal  smooth 
side  and  this  process,  a sinuosity  is  left  for  the 
tendon  of  the  extensor  carpi  ulnaris  On  the  fore- 
part of  the  root  of  the  process,  such  another  de- 
pression may  be  remarked  for  the  passage  of  the 
ulnar  artery  and  nerve. 

The  end  of  the  bone  is  smooth,  and  covered 
with  a cartilage. 

Between  it  and  the  bones  of  the  wrist,  a doubly 
concave  moveable  cartilage  is  interposed  ; which 
is  a continuation  of  the  cartilage  that  covers  the 
lower  end  of  the  radius,  and  is  connected  loosely 
to  the  root  of  the  styloid  process,  and  to  the 
rough  cavity  there,  in  which  mucilaginous  glands 
are  lodged. 

The  ulna  is  articulated  above  with  the  lower 
end  of  the  os  humeri,  where  these  bones  have  de- 
pressions and  protuberances  corresponding  to  each 
other,  so  as  to  allow  an  easy  and  secure  extension 
of  the  fore-arm  to  almost  a straight  line  with  the 
arm,  and  flexion  to  a very  acute  angle ; but,  by 
the  slanting  position  of  the  puUy,  the  lower  part 
of  the  fore-arm  is  turned  outwards  in  the  exten- 
sion, and  inwards  in  the  flexion  * ; and  a very 
small  .kind  of  rotation  is  likewise  allowed  in  all 
positions,  especially  when  the  ligaments  are  most 
relaxed  by  the  fore- arm  being  in  a middle  degree 
of  flexion.  The  ulna  is  also  articulated  with  the 
radius  and  carpus,  in  a manner  to  be  related  after- 
wards. 

• Winslow,  Memoires  de  I’Acad,  des  Sciences,  1722. 
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Of  the  Radius. 

The  Radius  so  called  from  its  imagined  re- 
semblance to  a spoke  of  a wheel,  is  the  bone  pla- 
ced at  the  inside  of  the  fore-arm. 

Its  upper  end  is  formed  into  a circular  little  head, 
which  is  hollowed  for  its  articulation  with  the 
tubercle  at  the  side  of  the  pully  of  the  os  humeri ; 
and  the  half  of  the  round  circumference  of  the 
head  next  to  the  ulna  is  smooth,  and  covered  with 
a cartilage,  in  order  to  be  received  into  the  semi- 
lunated  cavity  of  that  bone. 

Below  the  bead,  the  radius  is  much  smaller ; 
therefore  this  part  is  named  its  cervix,  which  is 
made  round  by  the  actiop  of  the  supinator  radii 
brevis. 

At  the  external  root  of  this  neck,  a tuberous 
process  rises  \ into  the  outer  part  of  which  the  bi- 
ceps flexor  cubiti  is  inserted.  From  this,  a ridge 
runs  downwards  and  inwards,  where  the  supina- 
tor radii  brevis  is  inserted  ; and  a little  below,  and 
behind  this  ridge,  there  is  a rough  scabrous  sur- 
face, where  the  pronator  raflii  teres  is  fixed. 

The  body  of  the  radius  is  not  straight,  but  con- 
vex on  its  internal  and  posterior  surfaces  ; where 
rj^Jsi|llso  made  round  by  the  equal  pressure  of  the 
^rcumjacent  muscles,  particularly  of  the  exten- 
sors of  the  thumb  ; but  the  surfaces  next  to  the 
ulna  are  flatted  and  rough,  for  the  origins  of  the 

* focile  minus,  canna  minor,  arundo  minor, 
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muscles  of  the  hand ; and  both  terminate  in  a com- 
mon sharp  spine,  to  which  the  strong  ligament 
extended  betwixt  the  two  bones  of  the  fore-arm  is 
fixed. 

A little  below  the  beginning  of  the  plain  sur- 
face, on  its  fore  pari,  where  the  flexor  muscle  of 
the  last  joint  of  the  thumb  takes  its  origin,  the 
passage  of  the  medullary  vessels  is  seen  slanting 
upwards.  The  radius  becomes  broader  and  flatter 
towards  the  lower  end,  especially  on  its  fore-part, 
where  its  pronator  quadratus  muscle  is  situated. 

The  lower  end  of  the  radius  is  larger  than  the 
superior  *,  though  not  in  such  a disproportion  as 
the  upper  end  of  the  ulna  is  larger  than  its  lower 
end. 

Its  back-part  has  a flat  strong  ridge  in  the  mid- 
dle, and  fossae  on  each  side. 

In  a small  groove  immediately  on  the  outside 
of  the  ridge,  the  tendon  of  the  extensor  tertii  in- 
ternodii  pollicis  plays. 

In  a large  one  beyond  this,  the  tendons  of  the 
indicator  and  of  the  common  extensor  muscles  of 
the  fingers  pass. 

Contiguous  to  the  ulna,  there  is  a small  depres- 
sion made  by  the  extensor  minimi  digit! . 

On  the  inside  of  the  ridge,  there  is  a broad  de- 
pression, which  seems  again  subdivided,  where 
the  two  tendons  of  the  bicornis,  or  extensor  carpi 
radialis  are  lodged. 

The  internal  side  of  this  end  of  the  radius  is  al- 
so hollowed  by  the  extensors  of  the  first  and  se- 
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cond  joint  of  the  thumb  ; immediately  above 
which,  a little  rough  surface  shews  where  the 
supinator  radii  longus  is  inserted. 

The  ridges  at  the  sides  of  the  grooves,  in  which 
the  tendons  play,  have  an  annular  ligament  fixed 
to  them,  by  which  the  several  sheaths  fiir  the 
tendons  are  formed.  The  fore-part  of  this  end  of 
the  radius  is  also  depressed,  where  the  flexors  of 
the  fingers  and  flexor  carpi  radialis  pass. 

The  external  side  is  formed  into  a semilunated 
smooth  cavity,  lined  with  a cartilage,  for  receiv- 
ing the  lower  end  of  the  ulna. 

The  lowest  part  of  the  radius  is  formed  into  an 
oblong  cavity  ; in  the  middle  of  which  is  a small 
transverse  rising,  gently  hollowed ; while  the  ri- 
sing itself  is  insinuated  into  the  conjunction  of 
the  two  bones  of  the  wrist  that  are  received  into 
the  cavity. 

The  internal  side  of  this  articulation  is  fenced 
by  a remarkable  process  * of  the  radius,  from 
which  a ligament  goes  out  to  the  wrist,  as  the  sty- 
loid process  of  the  ulna  with  its  ligament  guards 
it  on  the  outside. 

The  ends  of  both  of  the  bones  of  the  fore-arm 
being  thicker  than  the  middle,  there  is  a consider- 
able distance  between  the  bodies  of  these  bones ; 
in  the  larger  part  of  which  a strong  tendinous, 
but  thin  ligament  is  extended,  to  give  a large 
enough  surface  for  the  origin  of  the  numerous 

* Malleolus  internus,  processus  styloides. 
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fibres  of  the  muscles  situated  here,  that  are  so 
much  sunk  between  the  bones,  as  to  be  protected 
from  injuries,  to  which  they  would  otherwise  be 
exposed.  But  this  ligament  is  wanting  near  the 
upper  end  of  the  fore-arm,  where  the  supinator 
radii  brevis,  and  flexor  digitorum  profundus,  are 
immediately  connected*. 

Both  ends  of  the  bones  of  the  fore- arm  are  first 
cartilages,  and  then  epiphyses  in  children. 

As  the  head  of  the  radius  receives  the  tubercle 
of  the  os  humeri,  it  is  not  only  bended  and  extend- 
ed along  with  the  ulna,  but  may  be  moved  round 
its  axis  in  any  position  ; and  that  this  motion 
round  its  axis  may  be  sufficiently  large,  the  li- 
gament of  the  articulation  is  extended  farther 
down  than  ordinary  on  the  neck  of  this  bone,  be- 
fore it  is  connected  to  it ; and  it  is  very  thin  at 
its  upper  and  lower  part,  but  makes  a firm  ring  in 
the  middle. 

This  bone  is  also  joined  to  the  ulna  by  a double 
articulation ; for  above,  a tubercle  of  tfie  radius 
plays  in  a socket  of  the  ulna  ; whilst  below,  the 
radius  gives  the  socket,  and  the  ulna  the  tubercle  : 
But  then  the  motion  performed  in  these  two  is 
very  different ; for  at  the  upper  end,  the  radius 
does  no  more  than  turn  round  its  axis  ; while  at 
the  lower  end,  it  moves  in  a sort  of  cycloid  upon 
the  round  part  of  the  ulna  ; and  as  the  hand  is.  ar- 
ticulated and  firmly  connected  here  with  the  ra- 
dius, they  must  move  together. 

* Weitbrecht,  S^-ndesmolog.  ftg.  10,  11,. 
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When  the  palm  is  turned  uppermost,  the  radius 
is  said  to  perform  the  supination  ; when  the  back 
of  the  hand  is  above,  it  is  said  to  be  prone.  But 
then  the  quickness  and  large  extent  of  these  two 
motions  are  assisted  by  the  ulna,  which,  as  was 
before  observed,  can  move  with  a kind  of  small 
rotation  on  the  sloping  sides  of  the  pully.  This 
lateral  motion,  though  very  inconsiderable  in  the 
joint  itself,  is  conspicuous  at  the  lower  end  of 
such  a long  bone  ; and  the  strong  ligament  con- 
necting this  lower  end  to  the  carpus,  makes  the 
hand  more  readily  obey  these  motions.  When 
we  design  a large  circular  turn  of  our  hand,  we 
increase  it  by  the  rotation  of  the  os  humeri,  andl 
sometimes  employ  the  spine  and  inferior  extremi- 
ties to  make  these  motions  of  pronation  or  supina- 
tion of  the  hand  large  enough. 

Of  the  Hand. 

The  Hand  * comprehends  all  from  the  joint  of 
the  wrist  to  the  point  of  the  fingers.  Its  back- 
part  is  convex,  for  greater  firmness  and  strength  ; 
and  it  is  concave  before,  for  containing  more 
surely  and  conveniently  such  bodies  as  we  take 
hold  of. 

One  half  of  the  hand  has  an  obscure  motion  in 
comparison  of  what  the  other  has,  and  serves  as  a 
base  to  the  moveable  half ; which  can  be  extend- 


* summa  manus. 
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ed  back  very  little  farther  than  to  a straight  line 
with  the  fore-arm,  but  can  be  considerably  bend- 
ed forwards. 

The  hand  has  commonly  been  divided  into  the 
carpus,  metacarpus,  and  fingers  ; among  which  last 
the  thumb  is  reckoned. 

The  Carpus  * is  composed  of  eight  small 
spongy  bones,  situated  at  the  upper  part  of  the 
hand.  I shall  describe  each  of  these  bones,  under 
a proper  name  taken  from  their  figure  f . I shall 
begin  with  the  range  of  bones  that  are  concerned 
in  the  moveable  joint  of  the  wrist,  or  are  connect- 
ed to  the  fore-arm,  and  shall  afterwards  consider 
the  four  that  support  the  thumb  and  ossa  metacarpi 
of  the  fingers. 

The  eight  bones  of  the  carpus  are,  os  scaphoides, 
lunare,cuneiforme,pisiforme,  trapezium,  trapezoides, 
magnum,  unciforme. 

The  scaphoides  is  situated  most  internally  of 
those  that  are  articulated  with  the  fore-arm. 

The  lunare  is  immediately  on  the  outside  of  the 
former. 

The  cuneifiorme  is  placed  still  more  externally, 
but  does  not  reach  so  high  up  as  the  other  two. 

The  pisiforme  stands  forwards  into  the  palm 
from  the  cuneiforme. 

The  trapezium  is  the  first  of  the  second  row, 
and  is  situated  betwixt  the  scaphoides  and  first 
joint  of  the  thumb. 

* brachiale,  prima  palmee  pars,  rasetta. 

t Lyser.  Cult.  Anat.  lib.  5.  cap.  %. 
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The  trapezoides  is  immediately  on  the  outside 
of  the  trapezium. 

The  os  magnum  is  still  more  external. 

The  unciforme  is  farther  to  the  side  of  the  little 
finger. 

Of  the  Os  Scaphoides. 

The  Os  Scaphoides  ♦ is  the  largest  of  the  eight 
except  one.  It  is  convex  above,  concave  and  ob- 
long below  ; and  bears  a distant  resemblance  to  a 
boat ; hence  its  name.  Its  smooth  convex  sur- 
face is  divided  by  a rough  middle  fossa,  which 
runs  obliquely  cross  it.  The  upper  largest  divi- 
sion is  articulated  with  the  radius.  Into  the  fossa 
the  common  ligament  of  the  joint  of  the  wrist  is 
fixed  ; and  the  lower  division  is  joined  to  the  tra- 
pezium and  trapezoides.  The  concavity  receives 
more  than  an  half  of  the  round  head  of  the  os 
magnum.  The  external  side  of  this  hollow  is 
formed  into  a semilunar  plane,  to  be  articulated 
with  the  following  bone.  The  internal,  posterior, 
and  anterior  edges  are  rough,  for  fixing  the  liga- 
ments that  connect  it  to  the  surrounding  bones. 

Of  the  Os  Lunare. 

The  Os  Lunare  f has  a smooth  convex  upper 
surface,  by  which  it  is  articulated  with  the  radius. 

* KoTuAofiSef,  naviculare. 

t Lunatum, 
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The  internal  side,  which  gives  the  name  to  the 
bone,  is  in  the  form  of  a crescent,  and  is  joined 
with  the  scaphoid  ; the  lower  surface  is  hollow, 
for  receiving  part  of  the  head  of  the  os  magnum. 

On  the  outside  of  this  cavity  is  another  smooth, 
but  narrow  oblong  sinuosity,  for  receiving  the  up- 
per end  of  the  os  unciforme.  On  the  outside  of 
which  a small  round  convexity  is  found,  for  its 
connexion  with  the  os  cuneiforme.  Between  the 
great  convexity  above,  and  the  first  deep  inferior 
cavity,  there  is  a rough  fossa,  in  which  the  cir- 
cular ligament  of  the  joint  of  the  wrist  is  fixed. 

Of  the  Os  Cuneiforme. 

The  Os  Cuneiforme  * is  broader  above,  and 
towards  the  back  of  the  hand,  than  it  is  below  and 
forwards : which  gives  it  the  resemblance  of  a 
wedge.  The  superior  slightly  convex  surface  is 
-included  in  the  joint  of  the  wrist,  being  opposed 
to  the  lower  end  of  the  ulna.  Below  this  the 
cuneiforme  bone  has  a rough  fossa,  wherein  the 
ligament  of  the  articulation  of  the  wrist  is  fixed. 
On  the  internal  side  of  this  bone,  where  it  is  con- 
tiguous to  the  os  lunare,  it  is  smooth  and  slightly 
concave. 

Its  lower  surface,  where  it  is  contiguous  to  the 
os  unciforme,  is  oblong,  somewhat  spiral,  and  con- 
cave. 

* Triquetrum 
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Near  tlie  middle  of  its  anterior  surface  a circu- 
lar plane  appears,  where  the  os  pisiformc  is  sus- 
tained. 

Of  the  Os  Pis  forme. 

The  Os  PisiFORME  * is  almost  spherical,  except 
one  circular  plane,  or  slightly  hollow  surface, 
which  is  covered  with  cartilage  for  its  motion  on 
the  cuneiform  bone,  from  which  its  whole  rough 
body  is  prominent  forwards  into  the  palm;  having 
the  tendon  of  the  flexor  carpi  ulnaris,  and  a liga- 
ment from  the  styloid  process  of  the  ulna,  fixed  to 
its  upper  part ; the  transverse  ligament  of  the 
wrist  is  connected  to  its  internal  side  ; ligaments 
extended  to  the  unciforme  bone,  and  to  the  os 
metacarpi  of  the  little  finger,  are  attached  to  its 
lower  part ; the  abductor  minimi  digiti  has  its 
orgin  from  its  fore-part ; and,  at  the  internal  side 
of  it,  a small  depression  is  formed,  for  the  passage 
of  the  ulnar  nerve. 

Of  the  Trapezium. 

The  Trapezium  f has  four  unequal  sides  and 
angles  in  its  back-  part,  from  which  it  has  got  it 

* Cartilaginosum,  subrotundum,  rectum. 

t Os  cubiforme,  trapezoides,  multangulum  m*Jus‘ 
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name.  Above,  its  surface  is  smooth,  slightly  hol- 
lowed, and  semicircular,  for  its  conjunction  with 
the  os  scaphoides.  Its  external  side  is  an  oblong 
concave  square,  for  receiving  the  following  bone. 

The  inferior  surface  is  formed  into  a pulley  ; 
the  two  protuberant  sides  of  which  are  external 
and  internal.  On  this  pulley  the  first  bone  of  the 
thumb  is  moved. 

At  the  external  side  of  the  external  protube- 
rance, a small  oblong  smooth  surface  is  formed  by 
the  os  metacarpi  indicis. 

The  fore-part  of  the  trapezium  is  prominent  in 
the  palm,  and,  near  to  the  external  side,  has  a sinu- 
osity in  it,  where  the  tendon  of  the  flexor  carpi 
radialis  is  lodged  ; on  the  ligamentous  sheath  of 
which  the  tendon  of  the  flexor  tertii  internodii 
pollicis  plays  ; And  still  more  externally  the  bone 
is  scabrous,  where  the  transverse  ligament  of  the 
wrist  is  connected,  the  abductor  and  flexor  primi 
internodii  pollicis  have  their  origin,  and  ligaments 
go  out  to  the  first  bone  of  the  thumb. 

Of  the  Os  Trapezoides, 

The  Os  Trapezoides  *,  so  called  from  the  ir- 
regular quadrangular  figure  of  its  back-part,  is  the 
smallest  bone  of  the  wrist,  except  the  pisiforme. 

The  figure  of  it  is  an  irregular  cube. 


* Trapezium,  multangulum  minus. 
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It  has  a small  hollow  surface  above,  by  which 
it  joins  the  scaphoides ; a long  convex  one  internal- 
ly, where  it  is  contiguous  to  the  trapezium  ; a 
small  external  one,  for  its  conjunction  with' the  os 
magnum  ; and  an  inferior  convex  surface,  the 
edges  of  which  are  however  so  raised  before  and 
behind,  that  a sort  of  pulley  is  formed,  where  it 
sustains  the  os  metacarpi  indicis. 


Of  the  Os  Magnum. 

The  Os  Magnum  * so  called  because  it  is  the 
largest  bone  of  the  carpus,  is  oblong,  having  four 
quadrangular  sides,  with  a round  upper  end,  and 
a triangular  plain  one  below. 

The  round  head  is  divided  by  a small  rising, 
opposite  to  the  connexion  of  the  os  scaphoides  and 
lunare,  which  together  form  the  cavity  for  receiv- 
ing it.  On  the  inside,  a short  plain  surface  joins 
the  os  magnum  to  the  trapezoides. 

On  the  outside  is  a long  narrow  concave  sur- 
face, where  it  is  contiguous  to  the  os  unciforme. 

The  lower  end,  which  sustains  the  metacarpal 
bone  of  the  middle  finger,  is  triangular,  slightly 
hollowed,  and  farther , advanced  on  the  internal 
side  than  on  the  external,  having  a considerable 
oblong  depression  made  on  the  advanced  inside  by 
the  metacarpal  bone  of  the  fore-finger  ; and  gene- 
voL.  I.  E e 


* Maximum,  capitatum. 
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rally  there  is  a small  mark  of  the  os  metacafpi 
digit!  annularis  on  its  external  side. 


Of  the  Os  Unc forme. 

The  Os  Unciforme  * has  got  its  name  from  a 
thin  broad  process  that  stands  out  from  it  forwards 
into  the  palm,  and  is  hollow  on  its  inside,  for  af- 
fording passage  to  the  tendons  of  the  flexors  of 
the  fingers.  To  this  process  also  the  transverse 

ligament  is  fixed,  that  binds  down  and  defends 

* 

these  tendons  ; and  the  flexor  and  abductor  mus- 
cles of  the  little  finger  have  part  of  their  origin 
from  it. 

The  upper  plain  surface  is  small,  convex,  and 
joined  with  the  os  lunare. 

The  internal  side  is  long,  and  slightly  convex, 
adapted  to  the  contiguous  os  magnum. 

The  external  surface  is  oblique,  and  irregular- 
ly convex,  to  be  articulated  with  the  cuneiform 
bone. 

The  lower  end  is  divided  into  two  concave  sur- 
faces ; the  external  is  joined  with  tlie  metacarpal 
bone  of  the  little  finger,  and  the  internal  one  is 
fitted  to  the  metacarpal  bone  of  the  ring-finger. 

In  the  description  of  the  preceding  eight  bones, 
I have  mentioned  only  those  plain  surfaces  cover- 
ed with  cartilage,  by  which  they  are  articulated 
to  each  other,  or  to  some  other  bones,  except  in 


* Cuneiforme. 


&F  THE  OS  UNCiFORME.-  455 

sortie  few  cases,  where  something  extraordinary 
was  to  be  observed  ; and  I have  designedly  omit- 
ted the  other  rough  surfaces,  lest,  by  crowding  too 
many  words  in  the  description  of  such  small 
bones,  the  whole  should  be  unintelligible  : But 
these  scabrous  part  of  the  bones  rrlay  easily  be  un- 
derstood, after  mentioning  their  figure,  if  it  is  ob- 
served, that  they  are  generally  found  only  towards 
the  back  or  palm  of  the  hand  ; that  they  are  all 
plain,  larger  behind  than  before  ; and  that  they 
receive  the  different  ligaments,  by  which  they  are 
either  connected  to  neighbouring  bones,  or  to  one 
another  ; for  these  ligaments  cover  all  the  bones, 
and  are  so  accurately  applied  to  them,  that,  at  first 
view,  the  whole  carpus  of  a recent  subject  appears 
one  smooth  bone 

As  the  surfaces  of  these  bones  are  larger  be- 
hind, the  figure  of  the  whole  conjoined  must  be 
convex  there,  and  concave  before  *,  which  concavi-* 
ty  is  still  more  increased  by  the  os  pisiforme,  and 
process  of  the  os  unciforme,  standing  forwards  on 
one  side,  as  the  trapezium  does  on  the  other ; And 
the  bones  are  securely  kept  in  this  form,  by  the 
broad  strong  transverse  ligament  connected  to 
these  parts  of  them  that  stand  prominent  into  the 
palm  of  the  hand.  The  convexity  behind  renders 
the  whole  fabric  stronger,  where  it  is  most  expos- 
ed to  injuries ; and  the  large  anterior  hollow  is 
E e 2 

* GrEilen  de usu part,  lib  2.  cap.  8.  Fora  particular  description 
l)f  these  ligaments,  see  Weitbrecht.  Syndesmolog.  p.  5. — 68. 
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necessary  for  a safe  passage  to  the  numerous  ves- 
sels, nerves,  and  tendons  of  the  fingers. 

The  substance  of  these  bones  is  spongy  and 
cellular,  but  strong  in  respect  of  their  bulk. 

The  three  first  bones  of  the  carpus  make  an  ob- 
long head,  by  which  they  are  articulated  with  the 
cavity  at  the  lower  ends  of  the  bones  of  the  fore- 
arm ; so  as  to  allow  iriotion  to  all  sides,  and,  by  a 
quick  succession  of  these  motions,  they  may  be 
moved  in  a circle.  But  as  the  joint  is  oblong,  and 
therefore  the  two  dimensions  are  unequal,  no  mo- 
tion is  allowed  to  the  carpus  round  its  axis,  except 
what  it  has  in  the  pronation  and  supination  along 
with  the  radius. 

The  articulation  of  the  first  three  bones  of  the 
superior  row,  with  the  bones  of  the  inferior,  is 
such  as  allows  of  motion,  especially  backwards 
and  forwards ; to  the  security  and  easiness  of  which 
the  reception  of  the  os  magnum  into  the  cavity 
formed_  by  the  scaphoides  and  lunare  contributes 
considerably : And  the  greater  number  of  the 
muscles  that  serve  for  the  motion  of  the  wrist  on 
the  radius,  being  inserted  beyond  the  conjunction 
of  the  first  row  of  bones  with  the  second,  act 
equally  on  this  articulation  as  they  do  on  the  for- 
mer ; and  the  joint  formed  with  the  radius  being 
the  most  equally  moved,  the  first  effect  of  these 
muscles  is  on  it ; and  the  second  row  of  the  car- 
pus is  only  moved  afterwards.  Thus  the  mo- 
tion of  the  wrist  is  greater  than  otherwise  it 
could  have  had  safely  ; For,  if  as  large  motion  had 
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been  given  to  one  joint,  the  angle  of  flexion  would 
have  been  very  acute,  and  the  ligaments  must 
have  been  longer  than  was  consistent  with  the  firm- 
ness and  security  of  the  joint. 

The  surfaces  of  articulation  of  the  other  bones 
are  plain,  and  scarcely  allow  of  any  more  motion, 
because  of  the  strong  connecting  ligaments,  than 
to  yield  a little,  and  so  elude  the  force  of  any 
external  power ; and  to  render  the  back  of  the 
wrist  a little  more  flat,  or  the  palm  more  hollow, 
on  proper  occasions. 

The  carpus  serves  as  a base  to  the  hand,  pro- 
tects its  tendons,  and  affords  a free  large  motion. 

All  the  bones  of  the  carpus  are  in  a cartilaginous 
state  at  the  time  of  birth. 

On  account  of  the  many  tendons  that  pass  upon 
the  lower  end  of  the  fore-arm  and  the  carpus,  and 
of  the  numerous  ligaments  of  these  tendons  and 
of  the  bones,  which  are  lubricated  by  synovia  ; 
the  pain  of  sprains  here  is  acute,  the  parts  take 
long  time  to  recover  their  tone,  and  their  swellings 
are  very  obstinate. 

Of  the  Metacarpus. 

The  Metacarpus  * consists  of  four  bones  which 
sustain  the  fingers.  Each  bone  is  long  and  round, 
with  its  ends  larger  than  its  body. 

'^.The  upper  end,  which  some  call  the  base,  is 
E eS 

* Krtit  ■pT^ex.Trtof,  se’yJijgo',  KTpiay,  postbrachiale,  pectus, 

,palma  pecten. 


438 


OUTLINES  OF  ANATOMY. 


flat  and  oblong,  without  any  considerable  bead  or 
cavity  ; but  it  is  however  somewhat  hollowed, 
for  the  articulation  with  the  carpus  : It  is  made 
flat  and  smooth  on  the  sides  where  these  bones 
are  contiguous  to  each  other. 

Their  bodies  are  flatted  on  their  back-part  by 
the  tendons  of  the  extensors  of  the  fingers. 

The  anterior  surface  of  these  bodies  is  a little 
concave,  especially  in  their  middle  ; along  which 
a sharp  ridge  stands  out,  which  separates  the  mus- 
culi  interossei  placed  on  each  side  of  these  bones 
which  are  there  made  flat  and  plain  by  these 
muscles. 

Their  lower  ends  are  raised  into  large  oblong 
smooth  heads,  whose  greatest  extent  is  forwards 
from  the  axis  of  the  bone. 

At  the  fore-part  of  each  side  of  the  root  of  each 
of  these  heads,  one  or  two  tubercles  stand  out,  for 
fixing  the  ligaments  that  go  from  one  metacarpal 
bone  to  another,  to  preserve  them  from  being 
drawn  asunder. 

Round  the  heads,  a rough  ring  may  be  remarked, 
for  the  capsular  ligaments  of  the  first  joints  of  the 
fingers  to  be  fixed  to  ; and  both  sides  of  these  heads 
are  flat,  where  they  press  on  each  other. 

The  substance  of  the  metacarpal  bones  is  the 
same  with  that  of  all  long  bones. 

At  the  time  of  birth,  these  bones  are  cartilagi- 
nous at  both  ends,  tvhich  afterwards  become  epi- 
physes. 
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The  metacarpal  bones  are  joined  above  to  the 
ossa  carpi,  and  to  each  other  by  nearly  plain  sur- 
faces. The  movements  of  these  bones  are  there- 
fore limited.  The  articulation  of  their  round  heads 
at  the  lower  ends  with  the  cavities  of  the  first  bones 
of  the  fingers,  is  to  be  taken  notice  of  hereafter. 

The  metacarpal  bones  are  concave  towards  the 
palm  of  the  hand,  and  their  basis  form  the  arch  of 
the  carpus. 

The  spaces  between  them  lodge  muscles,  and 
their  small  motion  makes  them  fit  supporters  for 
the  fingers  to  play  on. 

The  ossa  metacarpi  may  be  distinguished  from 
each  other  by  the  following  marks. 

The  os  metacarpi  indicis  is  generally  the  longest^ 
Its  base,  which  is  articulated  with  the  os  trape^ 
2oides,  is  hollow  in  the  middle. 

The  small  ridge  on  the  internal  side  of  this  ob- 
long cavity  is  smaller  than  the  one  opposite  to 
it,  and  is  made  flat  on  the  side  by  the  trapezium. 

The  exterior  ridge  is  also  smooth,  and  flat 
on  its  outside,  for  its  conjunction  with  the  os  mag- 
num ; immediately  below  which  a semicircular 
smooth  flat  surface  shews  the  articulation  of  this 
to  the  second  metacarpal  bone. 

The  back- part  of  this  base  is  flatted,  where  the 
long  head  of  the  extensor  carpi  radialis  * is  insert- 
ed ; and  its  fore-part  is  prominent,  where  the  ten- 
don of  the  flexor  carpi  radialis  f is  fixed. 

Ee4- 

* Radialis  externus.  Alb. 

f Radialis  internus.  Alb, 
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The  external  side  of  the  Jo.Jv  o this  hone  is 
tnore  hollowed  by  the  action  of  muscles,  than  the 
internal. 

The  tubercle  at  the  internal  root  of  its  head  is 
larger  than  the  external. 

Its  base  is  so  firmly  fixed  to  the  bone  it  is  con- 
nected with,  that  it  has  no  motion. 

The  Os  metacarpi  medii  digiti  is  generally  the  se- 
cond in  length  ; but  often  it  is  as  long  as  the  iorm- 
er ; sometimes  it  is  longer  ; and  frequently  it  ap- 
pears to  equal  the  first  only  by  the  os  magnum 
being  farther  advanced  downwards  than  any  other 
bone  of  the  wrist. 

Its  base  is  a broad  superficial  cavity,  slanting 
outwards ; the  internal  posterior  angle  of  which  is 
so  prominent,  as  to  have  the  appearance  of  a pro- 
cess. The  internal  side  of  this  base  is  made  plain 
in  the  same  way  as  the  external  side  of  the  former 
bone,  while  its  external  side  has  two  hollow  cir- 
cular surfaces,  for  joining  the  third  metacarpal 
bone,  and  between  these  surfaces  there  is  a rough 
fossa,  for  the  adhesion  of  a ligament,  and  lodging 
mucilaginous  glands.  The  shorter  head  of  the  bi- 
cornis  is  inserted  into  the  back  part  of  this  base. 
The  two  sides  of  this  bone  are  almost  equally 
flatted  ; only  the  ridge  on  the  fore  part  of  the  bo- 
dy inclines  outwards.  The  tubercles  at  the  fore- 
part of  the  root  of  the  head  are  equal.  The  mo- 
tion of  this  bone  is  very  little  more  than  the  first 
metacarpal  one  has  j and  therefore  these  two  firm- 
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ly  resist  bodies  pressed  against  them  by  the  thumb, 
or  fingers,  or  both. 

The  Os  metacarpi  digiti  annularis  is  shorter  than 
the  second  metacarpal  bone.  Its  base  is  semi- 
circular and  convex,  for  its  conjunction  with  the 
os  unciforme.  On  its  internal  side  are  two  smooth 
convexities,  and  a middle  fossa,  adapted  to  the  se- 
cond metacarpal  bone.  The  external  side  has  a 
triangular  smooth  concave  surface  to  join  it  with 
the  fourth  one.  The  anterior  ridge  of  its  body 
is  situated  more  to  the  out  than  to  the  inside. 
The  tubercles  near  the  head  are  equal.  The  mo- 
tion of  this  third  metacarpal  bone  is  greater  than 
the  motion  of  the  second. 

The  Os  metacarpi  minimi  digid  is  the  smallest 
and  sharpest.  Its  base  i-;  irregularly  convex,  and 
rises  slanting  outwards.  Its  internal  side  is  exactly 
adapted  to  the  third  metacarpal  bone.  The  ex- 
ternal has  no  smooth  surface,  because  it  is  not  con- 
tiguous to  any  other  bone ; but  it  is  prominent 
where  the  extensor  carpi  ulnaris  is  inserted.  As 
this  metacarpal  bone  is  furnished  with  a proper 
moving  muscle,  has  the  plainest  articulation,  is 
most  loosely  connected  and  least  confined,  it  not 
only  enjoys  a much  larger  motion  than  any  of  the 
rest,  but  draws  the  third  bone  with  it,  when  the 
palm  of  the  hand  is  to  be  made  hollow  by  its  ad- 
vancement forwards,  and  by  the  prominence  of 
the  thumb  opposite  to  it. 

There  are  two  bones  in  the  thumb,  and  three  in 
each  of  the  fingers. 
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Of  the  Thumb. 

The  Thumb*  is  situated  obliquely  in  respect 
of  the  fingers,  neither  directly  opposite  to  them, 
nor  in  the  same  plane  with  them.  Its  bones 
are  much  thicker  and  stronger  in  proportion  to 
their  length,  than  the  bones  of  the  fingers  are : 
Which  was  extremely  necessary,  since  the  thumb 
counteracts  all  the  fingers. 

The  frst  bone  f of  the  thumb  has  its  base  adapt- 
ed to  the  double  pulley  of  the  trapezium  : For,  in 
Tiewing  it  from  one  side  to  the  other,  it  appears 
convex  in  the  middle  ; but  when  considered  from 
behind  forwards,  it  is  concave  there.  The  edge 
at  the  fore  part  of  this  base  is  produced  farther 
than  any  other  part ; and  round  the  back -part  of 
the  base,  a rough  fossa  may  be  seen,  for  the  con- 
nexion of  the  ligaments  of  this  joint.  The  body 
and  head  of  this  bone  are  of  the  same  shape  as 
the  ossa  metacarpi ; only  that  the  body  is  shorter, 
and  the  head  flatter,  with  the  tubercles  at  the  fore- 
■part  of  its  root  larger. 

The  articulation  of  the  upper  end  of  this  bone 
is  uncommon : For  though  it  has  protuberances 
"and  depressions  adapted  to  the  double  pulley  of 
the  trapezium ; yet  it  enjoys  a circular  motion, 

* magnus  digitus,  promanus. 

+ Primum  internodium,  or  metacarpal  bone  of  the  thumb. 
Alior. 
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the  joints  do  where  a round  head  of  one  borfe 
plays  in  the  orbicular  socket  of  another  ; only  it 
-is  somewhat  more  confined  and  less  expedition?, 
but  stronger  and  more  secure,  than  such  joints  ge- 
nerally are. 

This  bone  of  children  is  in  the  same  state  with 
the  metacarpal  bones. 

The  second  bone  of  the  thumb  is  somewhat  like 
the  third  of  the  fingers,  and  has  a large  base 
formed  into  an  oblong  cavity,  whose  greatest 
length  is  from  one  side  to  the  other.  Round  it 
several  tubercles  may  be  remarked,  for  the  inser- 
tion of  ligaments.  Its  body  is  convex,  or  a half- 
round  behind ; but  flat  before,  for  lodging  the 
tendon  of  the  long  flexor  of  the  thumb,  which  is 
tied  down  by  ligamentous  sheaths  that  are  fixed 
on  each  side  to  the  angle  at  the  edge  of  this  flat 
surface.  The  lower  end  of  this  second  bone  has 
two  lateral  round  protuberances,  and  a middle  ca- 
vity, whose  greatest  extent  of  smooth  surface  is 
forwards. 

The  articulation  and  motion  of  the  upper  end 
of  this  second  bone  is  as  singular  as  that  of  the 
former.  For  its  cavity  being  joined  to  the  round 
head  of  the  first  bone,  it  would  seem  at  first  view 
to  move  in  all  directions ; yet,  because  of  the 
strength  of  its  lateral  ligaments,  oblong  figure  of 
the  joint  itself,  and  mobility  of  the  first  joint, 
this  joint  can  be  bended  and  extended  only. 

The  bones  of  the  fingers  are  arranged  in  three 
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bones,  named  phalanges  *.  All  of  them  have 
half  round  convex  surfaces,  covered  with  an 
aponeurosis^  formed  by  the  tendons  of  the  eo'ten- 
sors,  lumbricales,  and  interossei,  and  placed  direct- 
ly backwards,  for  their  greater  strength,  and  their 
flat  concave  part  is  forwards,  for  taking  hold  more 
surely,  and  for  lodging  the  tendons  of  the  flexor 
muscles.  The  ligaments  for  keeping  down  these 
tendons  are  fixed  to  the  angles  that  are  between 
the  convex  and  concave  sides. 

The  bones  of  the  first  phalanx  of  the  fingers, 
answer  to  the  description  of  the  second  bone  of 
the  thumb  : only  that  the  cavity  in  their  base  is 
not  so  oblong  ; nor  is  their  motion  on  the  meta- 
carpal bones  so  much  confined  : for  they  can  be 
moved  laterally  or  circularly,  but  have  no  rota- 
tion or  a very  small  degree  of  it  round  their 
axis. 

Both  the  ends  of  this  first  phalanx  are  in  a car- 
tilaginous state  at  birth  ; and  the  upper  one  is  af- 
terwards affixed  in  form  of  an  epiphyse. 

The  second  bone  of  the  fingers  has  its  base  form- 
ed into  two  lateral  cavities,  and  a middle  protu- 
berance ; while  the  lower  end  has  two  lateral  pro- 
tuberances and  a middle  cavity : therefore  it  is 
joined  at  both  ends  in  the  same  manner,  which 
none  of  the  bones  of  the  thumb  are. 

A 

* Seytalidae,  intemodia,  scuticula,  agmina,  acies,  condyle, 
articuli. 
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This  bone  is  in  the  same  condition  with  the  for- 
mer in  children. 

The  third  bone  differs  nothing  from  the  descrip- 
tion of  the  second  bone  of  the  thumb,  excepting  in 
the  general  distinguishing  marks  ; and  therefore 
the  second  and  third  phalanx  of  the  fingers  enjoy 
only  flexion  and  extension. 

The  upper  end  jaf  this  third  phalanx,  is  a car- 
tilage in  a ripe  child ; and  is  only  an  epiphyse  after, 
till  the  full  growth  of  the  body. 

The  phalanges  of  the  several  fingers  differ  only 
as  to  magnitude.  The  bones  of  the  middle  finger 
being  the  longest  and  largest,  those  of  the  fore- 
finger come  next  to  that  in  thickness,  but  not  in 
length,  for  those  of  the  ring-finger  are  a little 
longer.  The  little-finger  has  the  smallest  bones. 
Which  disposition  is  the  best  contrivance  for 
holding  the  largest  bodies ; because  the  longest 
fingers  are  applied  to  the  middle  largest  peri- 
phery of  such  substances  as  are  of  a spherical 
figure  *. 

Lest  I should  seem  to  have  forgot  the  small 
bones  at  the  joints  of  the  hand,  I desire  now  to  re- 
fer to  the  description  of  them,  under  the  common 
XixXq  oi  sesamoid  bones,  which  I have  placed  after 
the  bones  of  the  feet. 


•*  Galen  de  usu  part,  lib.  1.  cap.  24, 
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CHAPTER  II. 

OF  THE  APONEUROSIS,  AND  MUSCLES  OP 
THE  SUPERIOR  EXTREMITIES. 


T HE  muscles  of  the  superior  extremities  may  be 
arranged  into  the  following  classes,  1.  Into  the 
muscles  of  the  shoulder  ; 2.  Into  the  muscles  of 
the  arm  *,  3.  Into  the  muscles  of  the  fore-arm  j 
4.  Into  the  muscles  of  the  hand 


* I have  adopted  the  names  of  some  of  the  muscles,  which 
have  been  proposed  by  Professor  Dumas,  of  Montpellier;  and 
to  render  these  intelligible  to  my  reader,  have  subjoined  the 
following  table,  as  he  has  also  changed  the  names  of  the  proces- 
ses of  the  bones. 


NEW  TERMS  of  DUMAS, 
Sus-AcnoMioN, 

Sous-Acromion, 

Trochiter, 

Trochin, 

Epitrochlee, 


OLD  NAMES. 

The  edge  of  the  Clavicle 
above  the  Acromion  of  tJie 
Scapula. 

Edge  of  the  same  bone  be- 
neath the  same  process. 
Greater  protuberance  of  tlie 
Os  Humeri. 

Lesser  prcrtubcrance  of  the 
Os  Humeri. 

The  internal  condyle  of  the 
Os  Hiuneri. 
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OF  THE  APONEUROSIS  OF  THE  SUPERIOR  EXTRE-, 
MITT,  AND  MUSCLES  PROPER  TO  IT. 

The  muscles  of  the  superior  extremity'  are  cover- 
ed and  fixed  down  by  a tendinous  aponeurosis,’ 
which  extends  from  the  different  processes  of  the 
bones,  and  is  by  some  authors  said  to  take  its  ori- 
gin from  these. 

The  tendinous  aponeurosis  is  thicker  on  the 
outer  than  on  the  inner  side  of  the  arm,  and  it  is 
thicker  on  the  fore-arm  than  on  the  humerus,  and 
at  the  wrist,  the  fibres  of  it  are  thicker,  and  are 
said  to  form  the  annular  ligaments. 

The  superficial  veins  of  the  arm  are  disposed 
between  the  skin,  and  the  tendinous  aponeurosis, 
and  also  the  branches  of  the  superficial  nerves,  and 
many  lymphatic  vessels. 

There  is  a strong  fascia  in  the  fore-arm,  as  in 
the  leg. 

The  fascia  is  attached  to  the  condyles  of  the 
humerus,  and  to  the  olecranon  Ulnae,  and  it  is 

Epicondyle,  The  external  condyle  of  the 


Phalan&e, 


Os  Humeri; 

The  1st  phalanx  of  the 


Phalangine, 


Fingers  or  Toes. 
The  2d  phalanx. 


Phalangette, 


The  3d  phalanxw 
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Stronger  on  the  back  than  on  the  fore-part  of  the 
arm,  in  consequence  of  the  addition  of  tendinous 
fibres  from  the  triceps  extensor  muscle  ; and  the 
tendinous  aponeurosis  of  the  fore-part  of  the  arm  is 
rendered  stronger  by  the  addition  of  tendons  from 
the  scapulo-radialis  muscle. 

This  fascia  sends  processes  between  the  muscles 
of  the  fore-arm,  which  have  been  named  by  some 
authors  intermuscular  ligaments,  from  which  many 
tendinous  muscular  fibres  take  their  origin. 

At  the  wrist  there  are  two  annular  ligaments,  the 
ligamentum  cai'pi  annulare  posterius,  under  which 
the  tendons  of  the  extensor  muscles  pass,  which 
extends  transvcrsly  between  the  styloid  process  of 
the  ulna,  and  os  pisiforme,  and  is  fixed  to  the  sty- 
loid process  of  the  ulna,  and  the  ligamentum  carpi 
anterius,  which  passes  across  the  fore- part  of  the 
wrist,  extends  between  the  os  pisiforme  and 
os  unciforme,  and  the  os  scaphoides,  and  un- 
der this,  the  tendons  of  the  flexor  muscles  pass  to 
the  hand. 

In  the  palm  of  the  hand,  there  is  a strong  fascia, 
which  is  connected  with  the  tendon  of  the  palma- 
ris  longus,  and  which  covers  the  greater  share  of 
the  palm  of  the  hand,  and  is  fixed  to  the  roots  of 
the  fingers  by  an  equal  number  of  double  slips  of 
tendon. 

There  are  two  muscles  proper  to  the  tendinous 
aponeurosis  of  the  superior  extremity,  the  Epi- 
trochlo-Palmaris,  or  Palmaris  Longus,  and  the 
Palmaro.Cutaneus,  or  Palmaris  Bi'evis. 
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!Epitrochlo-Palmaris,  or  Palmaris  Longus. 

This  muselcj  which  takes  its  origin  from  the 
internal  condyle  of  the  os  humeri,  and  is  fixed  into 
the  ligamentum  carpi  annulare,  by  means  of  its 
tendon,  stretches  the  tendinous  aponeurosis,  and 
assists  in  bending  the  hand. 

Palmaro-Cutaneus,  or  Palmaris  Brevis. 

- This  small  miiscle,  Which  crosses  the  aponeu- 
rosis of  the  palm  of  the  hand,  and  extends  between 
the  ligamentum  carpi  annulare  anterius,  and  the 
aponeurosis  palmaris,  and  is  fixed  into  the  skin 
which  covers  the  abductor  minimi  digiti  andospisi- 
forme  j assists  in  contracting  the  palm  of  the  hand. 

Sect.  II. 

muscles  of  the  shoulder. 

CosTO-ScAPULARis,  or  Scrratus  Anticus  Major. 

This  muscle  is  colinected  to  the  nine  superior 
ribs,  and  is  inserted  into  the  whole  length  of  the 
base  of  the  scapula. 

The  under  part  of  this  muscle  pulls  the  shoulder 
downwards  and  forwards,  and  the  upper  anta- 
gonize the  under  *. 

VOL.  I.  F f 

* Vid.  Plate  xxii.  letters  EE. 
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Trachelo-Scapularis,  or  Levator  Scapula. 

This  muscle  takes  its  rise  by  fleshy  slips  from 
the  transverse  processes  of  the  five  superior  cervi- 
cal vertebrae,  and  is  fixed  into  the  superior  angle 
of  the  scapula. 

By  this  muscle  the  scapula  is  raised,  and  pulled 
forwards. 

CosTO-CoRAcoiDEUS-ScAPULARis,  or  Pectorolis 

Minor. 

This  muscle  takes  its  origin  from  the  3d,  4th 
and  5th  ribs,  passes  obliquely  outwards,  and  is 
fixed  into  the  coracoid  process  of  the  scapula; 
it  pulls  the  scapula  downwards,  and  also  forwards ; 
or  it  may  raise  the  ribs  during  a laborious  inspira- 
tion. 

Dorso-Sub-Acromialis,  or  Trapezius. 

This  muscle  arises  from  the  middle  of  the 
occipital  arch,  from  the  corresponding  muscle, 
over  the  spinous  processes  of  the  cervical  verte- 
brae, from  the  spinous  processes  of  the  two  in- 
ferior cervical,  and  all  the  dorsal  vertebrae ; and  is 
inserted  into  the  whole  of  the  spine  of  the  scapula, 
the  acromion  scapulae,  and  the  scapulary  part  of 
the  clavicle. 

The  different  portions  of  this  muscle  are  sub- 
servient to  different  purposes,  the  superior  part 
raises  the  shoulder  ; the  lower  part  pulls  it  down- 
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wards,  and  the  middle  portion  draws  the  shoul- 
ders towards  each  other ; and  when  the  scapulae  are 
fixed,  this  muscle  assists  in  moving  the  head 
backwards. 

Dorso-Scapularis,  or  Rhomhoideus. 

This  muscle,  which  arises  from  the  spinous 
processes  of  the  5th  6th,  and  7th  cervical  verte- 
brae, and  the  four  uppermost  dorsal  vertebrae,  is 
fixed  into  the  whole  length  of  the  base  of  the  sca- 
pula, and  tends  to  draw  the  scapula  backwards  and 
upwards. 

Costo-Clavius,  or  Suhclavius. 

This  muscle  fills  up  the  space  between  the 
clavicle  and  first  rib  ; it  arises  from  the  cartilage  of 
the  first  rib,  and  is  fixed  into  the  under  surface  of 
the  clavicle,  as  far  as  the  coracoid  process  of  the 
scapula. 

It  pulls  the  clavicle  down. 

Scapulo-Hyoideus,  or  Omo~hyoideus. 

This  muscle  arises  from  the  superior  costa  of 
the  scapula,  and  passes  obliquely  upwards,  and, 
forwards  under  the  sterno-mastoideus,  under  which 
it  becomes  tendinous,  and  is  fixed  into  the  base  of 
the  os  hyoides,  at  the  side  of  the  sterno-hyoideus. 

By  this  muscle  the  os  hyoides  is  pulled  down  to 
one  side,,  and  when  both  muscles  act,  the  os  hy- 
oides is  drawn  directly  downwards. 

F f 2 
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Sect.  III. 

MUSCLES  OF  THE  ARM. 

The  muscles  of  the  arm  arise  from  the  trunk  of 
the  body,  or  from  the  processes  of  the  scapula. 

Sterno-Humeralis,  or  Pectoralis  Major. 

This  muscle  rises  from  the  upper  and  middle  bone 
of  the  sternum,  sternal  portion  of  the  clavicle,  and 
the  cartilages  of  the  5th  and  6th  ribs,  it  covers 
the  front  of  the  breast,  and  is  fixed  by  a flat  twisted 
tendon,  into  the  ridge  which  bounds  the  outer 
edge  of  the  groove  for  the  tendons  of  the  long 
head  of  the  scapulo-radialis  muscle. 

By  this  muscle,  the  humerus  is  brought  forward, 
and  the  arm  thrown  across  the  breast  *. 

Lumbo-Humeralis,  or  Latissimus  Dor  si. 

This  thin  and  broad  muscle,  which  covers  the 
greater  share  of  the  back- part  of  the  trunk  of  the 
body,  takes  its  rise  from  the  os  sacrum,  crest  of 
the  os  ilium,  and  spinous  processes  of  the  lumbar 
and  seven  inferior  dorsal  vertebrae,  and  from  the 
extremities  of  the  four  lowest  ribs.  The  fleshy 
fibres  ascend  obliquely,  pass  over  the  inferior 
angle  of  the  scapula,  are  collected,  twisted  in  the 
axilla,  and  then  fixed  into  the  inner  edge  of  the 
groove  which  receives  the  long  tendon  of  the  sca- 
pulo-radialis f . 

* Vid.  Plate  xxii.  letters  DDDD. 

t Vid.  Plate  xxii.  letter  C. 
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This  muscle  pulls  the  humerus  backwards  and 
downwards,  and  also  rolls  it. 

The  following  muscles  arise  from  the  scapula, 
the  three  first  roll  the  os  humeri  outwards,  and 
tho  other  two  antagonize  these. 

The  two  following  muscles  are  covered  by  an 
aponeurosis  extending  between  the  costae,  and 
spine  of  the  scapula. 

Super-Scapulo-Tro-chitereus  Parvus,  or  Su~ 
pra-Spinatus. 

This  muscle  arises  from  that  part  of  the  scapula 
which  is  above  the  spine  of  the  scapula,  and  from 
the  spine  and  superior  costa  of  the  scapula,  and  its 
tendons  pass  under  the  acromion  above  the  articu- 
lation, and  are  fixed  into  the  anterior  part  of  the 
great  tuberosity  of  the  humerus. 

This  muscle  also  assists  in  raising  the  arm. 

Super-Scapulo-Trochitereus  Magnus,  or  In- 
fra-Spinatus. 

This  muscle  fills  up  the  greater  part  of  the 
scapula,  which  is  below  the  spine  of  that  bone,  the 
fibres  of  it  are  oblique  in  respect  to  its  tendon, 
which  is  fixed  into  the  middle  part  of  the  great- 
er tuberosity  of  the  os  humeri. 

This  muscle  assists  in  raising  the  arm,  and  rolls 
it  outwards  when  raised. 

Ff3 


454 


OUTLINES  OF  ANATOMY. 


Super-Scapulo-Trochitereus  Minimus,  or  Ze- 

res  Minor. 

This  muscle  arises  from  the  inferior  edge  of 
the  scapula,  between  the  infra-spinatus  and  teres 
major  ; it  ascends  along  the  under  edge  of  the 
infra-spinatus,  and  is  fixed  into  the  back-part  of 
the  larger  tuberosity  of  the  os  humeri. 

Scapulo-Humeralis,  or  Teres  Major. 

This  muscle  arises  from  the  dorsal  side  of  the 
inferior  angle  of  the  scapula,  and  is  fixed  into  the 
ridge,  at  the  inner  side  of  the  groove  for  lodging 
the  long  head  of  the  scapulo-radialis,  along  with 
the  tendon  of  the  latissimus  dorsi. 

The  use  of  this  muscle  is  to  roll  the  os  humeri 
inwards. 

Sub-Scapulo-Trochineus,  or  Sub-Scapularis. 

This  muscle  is  concealed  by  the  scapula,  fills  up 
the  space  under  it,  from  the  three  costas  of  which 
it  takes  its  origin. 

The  radiated  fibres  of  this  muscle  make  prints 
upon  the  bone. 

It  is  fixed  into  the  smaller  tuberosity  of  the  os 
humeri,  which  it  rolls  inwards. 

Sub-Acromio-Humeralis,  or  Deltoides. 

This  thick  and  strong  mass  of  flesh  arises  from 
the  sternal  half  of  the  clavicle,  from  the  acromion, 
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and  part  of  the  spine  of  the  scapula  : the  fasciculi 
of  this  muscle  are  very  large  and  distinct ; and  it 
has  by  some  authors  been  divided  into  three  dis- 
tinct, and  has  been  represented  as  three  different 
muscles  by  Lionardo  da  Vinci  in  his  anatomical 
drawings  *.  , 

It  is  inserted  by  a strong  tendon,  into  a rough 
surface  on  the  outer  side  of  the  os  humeri,  near 
to  its  middle. 

The  different  portions  of  this  muscle  are  sub- 
servient to  different  purposes.  If  the  middle  por- 
tion only  be  thrown  into  action,  the  arm  is  raised  ; 
if  the  anterior  part  acts,  the  arm  is  thrown  for- 
wards ; and  if  the  posterior  portion  be  thrown  into 
action,  the  arm  is  drawn  downwards  and  back- 
wards. 

Coraco-Homeralis,  or  Coraco  BrachiaRs. 

This  muscle  arises,  in  common  with  the  biceps 
muscle,  from  the  fore- part  of  the  coracoid  process 
of  the  scapula,  and  is  fixed  into  the  middle  of  the 
humerus,  which  it  raises  towards  the  shoulder  ob- 
liquely. 

Sect.  IV. 

MUSCLES  OF  THE  FORE-ARM. 

There  are  two  Flexors,  and  only  one  Extensor 
of  the  fore-arm. 

Ff4 

* These  drawings  are  in  his  Majesty’s  collection,  and  en- 
gravings from  them  have  been  published  by  Mr  Chamberlaine. 
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Of  the  Flexor  Muscles. 

Scapulo-Radialis,  or  Biceps  Flexor  Cuhiti. 

Th  is  muscle  has  two  origins,  one  in  common 
with  the  coraco-brachialis,  from  the  coracoid  pro- 
cess of  the  scapula,  and  the  other,  the  longer,  from 
the  upper-part  of  the  glenoid  cavity  : the  longer 
head  passes  over  the  ball  of  the  os  humeri  within 
the  joint,  and  it  is  retained  by  a ligament  within 
a groove  in  the  upper -part  of  the  os  humeri  ; and 
is  fixed  into  a small  tubercle  on  the  upper  and 
inner  side  of  the  radius,  and  into  the  aponeurosis 
of  the  fore-arm. 

By  this  muscle  the  fore-arm  is  bent,  the  hand  is 
turned  supine,  and  the  fascia  is  tightened  *. 

Humero-Ulnaris,  or  Brachialis  Internus. 

This  muscle  takes  its  rise  from  the  lower  third 
of  the  anterior  part  of  the  os  humeri  j and  it  passes 
over  the  joint  adhering  to  the  capsular  ligament, 
and  is  fixed  into  the  coronoid  process  of  the  ulna. 

Of  the  Extensor  Muscles. 

Olecrano-Scapularis,  or  Triceps  Extensor  Cu- 

biti. 

This  muscle  arises  by  three  heads. 

The  first  or  longest  share  of  this  muscle  arises 
from  the  edge  of  the  scapula  near  its  neck ; the 

^ Vid.  Plate  xxii.  A.  left  arm. 
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second  from  the  posterior  surface  of  the  os  humeri ; 
and  the  third  or  shortest  from  that  part  of  the  pos- 
terior part  of  the  os  humeri,  which  is  below  the 
glenoid  cavity. 

The  three  heads  are  united  by  a broad  tendon, 
which  covers  the  posterior  part  of  the  humerus,  and 
is  fixed  into  the  upper  and  outer  part  of  the  ole- 
cranon ulnae,  and  into  the  condyles  of  the  os  hu- 
meri. This  muscle  is  seen  in  action  in  the  right 
arm  in  Plate  xxii.  letter  B. 

Epicondylo-Cubitalis,  or  Anconeus. 

This  muscle,  which  arises  frpm  the  posterior  part 
of  the  external  condyle  of  the  os  humeri,  and  is  in-^ 
serted  into  a ridge  on  the  outer  and  back-part  of 
the  ulna,  assists  the  triceps  in  extending  the 
fbre-arm. 


Sect.  V. 

Of  the  Supinator  and  Pronator  Muscles. 

There  are  two  bones  in  the  fore-arm,  the 
Ulna  and  Radius.  The  former  is  moved  in  the 
flexion  and  extension  of  the  fore-arm  ; the  lat- 
ter in  the  supination  and  pronation,  or  in  those 
actions,  in  which  the  palm  of  the  hand  is  turned 
upwards  and  downwards. 

There  are  two  muscles  by  which  supination  is 
performed. 
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Supinator  Muscles. 

Humero-SupeR'Radialis,  or  SupinatorRadii  Lon- 
gus. 

This  muscle  arises  from  a ridge  of  the  os  humeri 
above  the  external  condyle  of  the  os  humeri,  and 
is  inserted  by  means  of  a long  tendon  into  the 
lower  head  of  the  radius,  which  it  moves  from 
within  outwards  upon  the  ulna. 

Epicondylo-Radialis,  or  Supinator  Radii  Bre- 
ads. 

This  muscle  takes  its  origin  from  the  external 
condyle  of  the  os  humeri,  and  from  the  outer  and 
upper  part  of  the  ulna,  and  from  the  interosseous 
ligament : it  is  wrapt  around  the  upper  and  fore- 
part of  the  radius,  which  it  turns  upon  its  axis. 

The  supinator  muscles  are  counteracted  by  two 
pronator  muscles. 

Pronator  Muscles. 

Epitochlo-Radialis,  or  Pronator  Radii  Teres. 

This  muscle  takes  its  origin  from  the  internal 
condyle  of  the  os  humeri,  and  from  the  coronoid 
process  of  the  ulna,  and,  becoming  gradually  smal- 
ler, it  extends  across  the  upper  end  of  the  flexor 
muscles  of  the  wrist,  and  is  fixed  into  the  interior 
and  upper  part  of  the  radius. 
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Cubito-Radialis,  or  Pronator  Radii  Quadratus. 

This  muscle  extends  between  the  carpal  extre- 
uities  of  the  ulna  and  radius. 

Sect.  VI. 

MUSCLES  OF  THE  HAND. 

Muscles  of  the  Carpus  and  Metacarpus. 

The  muscles  of  the  carpus  have  been  named 
radial  or  ulnar,  according  to  the  side  of  the  fore- 
irm  along  which  they  pass,  and  internal  or  exter- 
nal, according  to  the  condyle  of  the  humerus,  from 
ivhich  they  take  their  origin. 

Two  of  the  muscles  of  the  carpus  are  Jlexors^ 
and  three  extensors  of  the  hand. 

Epitrochlo-Metacarpeus  or  Flexor  Carpi  Ra- 

dialis, 

This  muscle  proceeds  from  the  internal  condyle 
of  the  os  humeri,  and  from  the  fore  and  upper  part 
of  the  ulna  : its  tendon  is  long,  and  passes  through 
the  fossa  of  the  os  trapezium,  and  is  inserted  into 
the  fore  and  upper  part  of  the  metacarpal  bone  of 
the  fore-finger. 

By  this  muscle  the  wrist  is  not  only  bent,  but 
the  hand  is  thrown  into  a state  of  pronation. 
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Efitrochlo-Carpalis,  or  Flexor  Carpi  Ulnaris. 

This  muscle  takes  its  origin  from  the  internal 
condyle  of  the  os  humeri,  and  from  the  olecranor 
ulnae ; it  passes  along  the  inner  side  of  the  ulna, 
and  is  inserted  into  the  os  pisiforme. 

This  muscle  assists  the  former. 

Humero-Super-Carpeus,  or  Extensor  Carpi  Lon- 

gior. 

This  muscle  arises  immediately  below  the  su- 
pinator radii  longus,  from  the  ridge  above  the  ex- 
ternal condyle  of  the  os  humeri,  it  passes  along 
the  radius,  and  its  tendon  is  fixed  down  by  the 
ligamentum  carpi  annulare,  and  is  fixed  into  the 
upper  and  back  part  of  the  metacarpal  bone  ol 
the  fore-finger. 

Epicondylo-Super-Metacarpeus,  or  Extensor 

Carpi  Brevior. 

The  origin  of  this  muscle  is  similar  to  that  of  the 
former,  excepting  that  a few  of  its  fibres  are  also 
connected  with  the  capsular  ligament  of  the  joint ; 
its  tendon  also  passes  under  the  annular  ligament 
in  the  same  groove  with  that  of  the  former  mus- 
cle ; and  is  inserted  into  the  upper  and  back  part 
of  the  metacarpal  bone  of  the  middle  finger. 

The  two  last  named  muscles  extend  the  wrist. 
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Cubito-Super-Metacarpeus,  or  Extensor  Car- 
pi Ulnaris. 

This  muscle  arises  from  the  external  condyle  of 
the  os  humeri,  and  from  the  middle  of  the  ulna, 
and  its  round  tendon  is  inclosed  in  a sheath  in  a 
groove  at  the  back-part  of  the  carpal  extremity 
of  the  ulna,  and  is  at  length  fixed  into  the  upper 
part  of  the  metacarpal  bone  of  the  little  finger. 

This  muscle  extends  the  wrist,  and  draws  the 
hand  towards  the  little  finger. 

Sect.  VII. 

MUSCLES  OF  THE  FINGERS  AND  THUMB. 

There  are  two  flexor  muscles  common  to  the 
fingers,  and  only  one  extensor.  There  are  two  flex- 
ors, three  extensors,  an  abductor,  an  adductor, 
and  an  opponens  proper  to  the  thumb. 

There  is  an  extensor,  a flexor,  and  an  adduc- 
tor of  the  fore-finger,  and  a flexor,  an  abductor, 
and  an  adductor  proper  to  the  little  finger.  Be- 
sides these  muscles,  there  are  muscles  between 
the  bones  of  the  fingers,  called  from  their  situa- 
tion interossei,  which  move  the  fingers  laterally. 

Epicondylo-Super-Unguialis,  or  Extensor  Com- 
munis Digitorum. 

This  muscle  arises  from  the  external  condyle 
of  the  humerus,  and  divides  upon  the  back  of  the 
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fore*arm  into  four  tendons,  which  are  fixed  into 
the  posterior  part  of  all  the  bones  of  the  fingers. 

By  this  muscle  the  fingers  are  extended. 

Epitrochlo-Phalangeus,  or  Flexor  Digitorum 

Sublimis  Perjoratits. 

This  muscle  takes  its  origin  from  the  internal 
condyle  of  the  os  humeri,  and  from  the  coronoid 
process  of  the  ulna,  and  also  from  the  fore- part  of 
the  radius.  The  muscle  divides  into  four  tendons, 
which  pass  under  the  anterior  annular  ligament, 
and  are  inserted  into  the  second  phalanx  of  the 
fingers  •,  and  at  the  first  phalanx,  the  tendons  arc 
perforated  by  those  of  the  flexor  digitorum  pro- 
fundus. 

Palmo-Phalangzus,  or  Lumhricalis, 

These  four  muscular  slips  are  connected  to  the 
tendons  of  the  last-named  muscle  ; and  at  the  un- 
der ends  of  the  metacarpal  bones,  they  send  off 
small  tendons,  which  are  fixed  into  the  tendons 
of  the  interossei  muscles,  about  the  middle  of  the 
first  phalanx. 

These  muscles  have  but  little  effect ; they  in- 
crease the  power  of  the  flexors  of  the  fingers. 

Cubito-Sub-Unguialis,  or  Flexor  Digitoi'um 

Profundus. 

This  muscle  arises  from  the  upper  part  of  the 
uhia,  and  from  the  interosseous  ligaments;  it  is 
placed  behind  the  flexor  sublimis,  and  divides  into 
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four  tendons,  which  are  fixed  into  the  upper  part 
of  the  third  phalanx  of  the  fingers. 

By  the  flexor  sublimis,  the  second  and  first  pha- 
langes of  the  fingers  are  bent ; and  by  the  latter, 
the  third  phalanx. 


Muscles  of  the  Thumb. 

Radio-Sob-Unguialis,  ox  Flexor  Longus  Pollicis 

Manus. 

This  muscle,  which  arises  from  the  fore-part  of 
the  radius,  and  from  the  interosseous  ligament, 
passes  under  the  annular  ligament,  and  is  fixed  into 
the  last  joint  of  the  thumb  ; which  is  bent  by  it. 

Carpo-Phalangeus,  or  Flexor  Previs  Pollicis. 

This  muscle  arises  from  the  os  trapezoides,  os 
magnum,  and  os  unciforme  *,  it  is  divided  into  two 
portions  by  the  flexor  longus,  and  is  fixed  into 
the  base  of  the  first  bone  of  the  thumb,  and  ossa 
sesamoidea  ; by  this  muscle  the  first  joint  of  the 
thumb  is  bent. 

Carpo-Metacarpalis,  or  Opponens  Pollicis. 

This  muscle,  which  lies  under  the  abductor  pol- 
licis, takes  its  origin  from  the  os  trapezium,  and 
ligamentum  carpi  annulare,  and  is  inserted  into 
the  under  and  fore-part  of  the  metacarpal  bone  of 
the  thumb. 
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This  muscle  brings  the  thumb  inwards,  and 
makes  it  oppose  the  fingers. 

Carpo-Super-Phalangeus,  or  Abductor  PoUicisi 

This  muscle  is  placed  under  the  skin,  and  arises 
from  the  os  trapezium  and  ligamentum  carpi  an- 
nulare, and  is  fixed  into  the  outer  side  of  the  root 
of  the  first  bone  of  the  thumb.  The  use  of  the 
muscle  is  to  draw  the  thumb  from  the  fingers. 

Metacarpo-Phalangeus-Pollicis,  or  Adductor 

Pollicis. 

This  muscle  takes  its  origin  from  the  metacar- 
pal bone  of  the  middle  finger,  crosses  the  metacar- 
pal bone  of  the  fore-finger,  and  it  is  fixed  into  the 
root  of  the  first  bone  of  the  thumb,  on  its  inner 
side. 

By  this  muscle,  the  thumb  is  drawn  towards  the 
fingers. 

Cubito-Super-Metacarpeus  Pollicis,  or  Ex- 
tensor Ossis  Metacaipi  Pollicis. 

This  muscle  takes  its  rise  from  the  middle  of 
the  posterior  part  of  the  ulna,  radius,  and  interos- 
seous ligament ; it  passes  obliquely  over  the  radius, 
aad  is  fixed  into  the  os  trapezium,  and  upper  and 
back  part  of  the  metacarpal  bone  of  the  thumb, 
which  it  extends. 


MUSCLES  OF  THE  THUMB. 


46S 


Cubito-Super-Phalangeus  Primus  Pollicis,  or 
Extensor  Primi  Intermdu  Pollicis. 

This  muscle,  which  arises  from  the  back-part 
of  the  ulna,  and  from  the  interosseous  ligament, 
and  is  fixed  into  the  posterior  part  of  the  first  bone 
of  the  thumb  ; tends  to  extend  the  first  joint  of 
the  thumb. 

Cubito-Super-Phalangeus  Secundus  Pollicis 
or  Extensor  SeCuncli  Internodii  Pollicis. 

This  muscle  takes  its  origin  from  the  middle 
and  back-part  of  the  ulna,  and  from  the  interos- 
seous ligament,  and  is  inserted  into  the  last  joint 
of  the  thumb,  w’hich  it  extends. 

Cubito-Super-Phalangeus  Primus  Indicis,  or 
Indicatot. 

This  muscle,  which  arises  from  the  middle  and 
posterior  part  of  the  ulna,  the  tendon  of  which  is 
contained  in  the  same  sheath  as  the  extensor  digitU- 
rum  communis ; is  fixed  into  the  posterior  part  of 
the  fore-finger,  which  it  extends,  as  in  pointing. 

Muscles  of' the  Little  Finger. 

Carpo-Phalangeus  Secundus,  or  Flexor  Parvus 
Minimi  Digit  i. 

This  muscle,  which  lies  on  the  inner  side  of  the 
abductor  minimi  digiti,  takes  its  origin  from  the 
VOL.  I.  G g 
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outer  side  of  the  os  unciforme,  and  from  the  an- 
nular ligament  of  the  wrist,  and  it  is  inserted  by 
a round  tendon  into,  the  base  of  the  first  phalanx 
of  the  little  finger. 

By  this  muscle  the  little  finger  is  bent. 

Carpo-Phalangeus  Minimi  Digiti,  or  Abductor 

Mnmni  Digiti  Manus. 

This  muscle  arises  from  the  os  pisi forme,  and 
annular  ligament  of  the  u^rist,  and  its  fibres  ex- 
tend along  the  metacarpal  bone  of  the  little  finger, 
and  are  inserted  into  the  inner  side  of  the  first 
phalanx. 

By  this  muscle  the  little  finger  is  drawn  from 
the  other  fingers. 

Carpo-Metacarpeus  Minimi  Digiti,  or  Adduc- 
tor Mnimi  Digiti. 

This  muscle  arises  from  the  os  unciforme,  and 
is  inserted  by  a tendon  into  the  root  of  the  first 
phalanx  of  the  fore-finger. 

In  the  palm  of  the  hand,  this  muscle  is  covered 
by  the  muscles  of  the  thumb. 

By  this  muscle,  the  fore-finger  is  drawn  towards 
the  thumb,  or  the  thumb  is  drawn  towards  the  fore- 
finger. 


Jnterossei  muscles. 
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Of  the  Muscles  between  the  Fingers,  called  Meta- 

carpo-Phalangei  Laterales,  or  Interossei. 

There  are  two  strata  of  interossei  muscles,  an 
external  and  internal. 

These  muscles  take  their  origin  from  the  sides 
of  the  metacarpal  bones,  and  are  fixed  by  slender 
tendons,  into  the  tendinous  expansions  of  the  ex- 
tensor digitorum  communis. 

By  these  muscles,  the  fingers  are  moved  lateral- 
ly, and  they  also  assist  in  bending  or  extending 
the  p alanges  of  the  fingers. 

There  are  four  interossei  interni  in  the  palm  of 
the  hand. 

The  1st,  called  prior  indieis,  takes  its  origin 
from  the  outer  part  of  the  metacarpal  bone  of  che 
fore-fingers,  and  is  inserted  into  the  outer  side  of 
the  first  phalanx  of  that  finger. 

By  this  muscle,  the  fore-finger  is  drawn  towards 
the  thumb. 

The  2d,  named  posterior  indieis,  arises  from 
the  root  and  inner  side  of  the  metacarpal  bone 
of  the  fore-finger,  and  is  inserted  into  the  inner 
side  of  the  first  phalanx  of  the  fore-finger. 

By  this  muscle,  that  finger  is  drawn  outwards. 

The  3d,  named  prior  annularis,  arises  from  the 
root  and  outer  side  of  the  metacarpal  bone  of  the 
ring-finger,  and  is  inserted  into  the  outer  side  of 
the  first  phalanx  of  the  same  finger. 
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By  this  muscle,  the  ring-finger  is  drawn  towards 
the  thumb. 

The  4th,  named  interosseus  auricularis,  takes 
its  rise  from  the  root  and  outer  side  of  the  me- 
tacarpal bone  of  the  little  finger,  and  is  inserted 
into  the  outer  side  of  the  first  phalanx  of  the  little 
finger. 

By  this  muscle,  the  little  finger  is  drawn  out- 
wards. 

There  are  only  three  interossei  externi,  called 
bicipites,  these  are  larger  than  the  internal,  and 
are  situated  between  the  metacarpal  bones  on  the 
back  of  the  hand. 

Prior  medii  digiti,  arises  from  the  correspond- 
ing sides  of  the  metacarpal  bones  of  the  fore  and 
middle  fingers,  and  is  fixed  into  the  inner  side  of 
the  tendon  on  the  back  of  the  middle  finger. 


CHAPTER  III. 

BURSiE  MUCOS.S:  OF  THE  SUPERIOR  EX- 
TREMITIES. 

Sect.  I. 

BURS.E  IN  THE  VICINITY  OF  THE  SHOULDER- JO INT. 

T HERE  are  several  bursae  around  this  joint. 

There  is  a bursa  which  may  be  named  coraco- 
brachialis,  as  it  is  situated  between  the  origin  of 
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the  coraco-brachialis  muscle,  the  scapulo-radialis 
muscle,  and  the  capsular  ligament  of  the  joint. 

There  is  a bursa,  under  the  head  of  the  os  hu- 
meri, between  it  and  the  tendon  of  the  teres  major 
muscle  and  that  bone. 

There  is  a bursa  between  the  tendon  of  the  la- 
tissimus  dorsi  and  the  os  humeri. 

There  is  a large  bursa  between  the  acromion 
scapulae,  the  coracoid  process,  and  capsular  liga- 
ment of  the  shoulder -joint,  and  also  a small  bursa 
between  the  coracoid  process  and  capsular  liga- 
ment of  the  humerus  ; this,  however,  is  sometimes 
wanting. 

There  is  a bursa  above  the  tendon  of  the  infra- 
spinatus, and  teres  major  muscle. 

There  is  a bursa  between  the  clavicle  and  cora- 
coid process  of  the  scapula. 

There  is  a bursa  between  the  subclavian  muscle 
and  first  rib. 

There  is  a bursa  between  the  clavicle  and  cora- 
coid process,  where  the  former  bone  works  on  the 
coracoid  process. 

There  is  a vaginal  shaped  bursa,  which  incloses 
the  tendon  of  the  long  head  of  the  scapulo-radialis 
muscle  ; and  there  is  a very  small  bursa  placed 
under  that  part  of  the  muscle  which  passes  over 
the  head  of  the  os  humeri : and  a bursa  is  also 
placed  under  the  tendon  of  the  subscapularis  mus- 
cle, which  communicates  with  the  cavity  of  the 
joint. 
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Sect.  II. 

BURS^  MUCOSA  SITUATED  NEAR  THE  ELBOW- 
JOINT. 

There  is  a hursa  between  the  tendons  of  the  oi- 
ceps  bracheus  internus,  and  anterior  tubercle  of 
the  radius.  The  tubercle  of  the  radius  is  incrasted 
with  cartilage,  lined  with  the  membrane  of  the 
bursa,  and  within  the  bursa  there  is  a peloton  of 
fat.  , 

There  is  a bursa  between  the  tendon  of  the  bi- 
ceps and  the  ligament,  which  is  common  lo  the 
radius  and  ulna. 

There  is  a bursa  between  the  olecranon  uln® 
and  tendon  of  the  triceps  extensor  cubiti. 

Sect.  III. 

BURS.E  OF  THE  INFERIOR  PART  OF  THE  FORE- 
ARM AND  HAND. 

There  is  a large  bursa  behind  the  flexor  longus 
pollicis  manus,  between  it  and  the  fore  part  of  the 
radius,  and  capsular  ligament  of  the  wrist. 

A bursa  is  placed  behind  the  tendons  of  the  flex- 
or digitorum  profundus  on  the  fore-part  of  the 
ca.<sular  ligament  of  the  wrist ; and  in  some  sub- 
jects, this  communicates  with  the  following  very 
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IdrgvlMrm,  ^for  'the  tendon  of  the  flexor  polllcis 
long  us* 

'A  hir^a  is  placed  between  the  tendon  of  the 
flexor  carpi  radialis  and  os  trapezium. 

The^reds  a.6«r^a  between  a tendon  common  to 
the  extensor  carpi  radialis  brevis,  and  extensor 
digitofum  communis. 

There  is  a small  bur^-i  bet  v\?een  that  tendon 
of  the  flexor  carpi  nlaaris'attd  os  pisiforme. 


OHAPTT.R  IV. 

LIGAWENTS  OP  THE  SUPERIOR  EXTRE- 
MITY. 

Sect.  I. 

LIGAMENTS  OF  THE  CLAVICLE  AND  SCAPULA^ 

Front  View, 

T' HERE  are  a number  of  ligamentous  fibres  which 
inclose  the  capsular  ligament,  which  connects  the 
clavicle  to  the  breast- bone,  and  within  that  joint, 
there  is  an  inter-articular  cartilage. 

There  is  a ligament  which  passes  across  the  ster- 
num, from  one  clavicle  to  the  other. 
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There  is  a ligament,  of  a rhomboidal  figure^ 
which  extends  between  the  under  surface  of  the 
clavicle,  at  no  great  distance  from  its  neck,  to  the 
cartilage  of  the  first  rib. 

There  is  a ligament,  called  by  Caldani  bicorne, 
which  arises  from  the  coracoid  process  of  the  sca- 
pula, and  ascends  obliquely,  and  divides  into  two 
parts ; the  one  of  which  is  fixed  into  the  inferior 
part  of  the  clavicle  near  to  the  rhomboidal  liga- 
ment ; the  other  part  of  it  is  fixed  into  the  first  rib, 
under  the  tendon  of  the  subclavian  muscle. 

There  are  two  thin  ligaments  (between  which 
there  is  a bursa  mucosa,)  which  are  stretched  be- 
tween the  coracoid  process  of  the  scapula,  and  the 
middle  and  under  part  of  the  clavicle,  and  between 
these  ligaments  and  the  ligamentum  bicorne,  the 
subclavian  muscle  is  placed. 

In  this  front  view,  the  anterior  proper  ligament 
of  the  scapula  is  seen,  passing  between  the  cora- 
coid process  of  the  scapula  and  the  acromion  sca- 
pula;. 

On  the  upper  and  fore  part  of  the  capsular  liga- 
ment of  the  shoulder-joint,  the  ligamentous  mem- 
brane, which  Weitbrecht  has  named  adscititia, 
is  seen  ; and  beneath  it,  the  whole  extent  of  the 
capsular  ligament,  covered  and  strengthened  by 
the  tendoqs  of  the  adjacent  muscles,  and  which  is 
connected  with  the  neck  of  the  scapula,  and  is 
fixed  into  the  neck  of  the  os  humeri. 

The  long  head  of  the  biceps  passes  through  the 
joint  of  the  os  humeri,  and  is  confined  within  th?. 
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groove  in  the  os  humeri  situated  between  its  tu- 
bercles, by  a ligamentous  sheath. 

Back  View. 

The  proper  posterior  ligament  is  stretched  across 
the  semilunar  notch  of  the  scapula,  and  forms 
that  notch  into  an  aperture  for  the  superior  and 
posterior  bloodvessels  and  nerves  of  the  scapula. 

Sometimes  this  ligament  is  double. 

Anatomists  have  supposed  that  this  hole  is  co- 
vered by  ligament,  in  order  to  prevent  the  vessels’ 
which  pass  through  it,  being  injured  by  friction 
during  the  movements  of  the  scapula. 

There  is  a ligament,  somewhat  qj  d conical  figure, 
and  hence  called  conoid,  which  is  in  part  connec- 
ted with  the  last-named  ligament,  and  with  the 
coracoid  process  of  the  scapula,  and  which  is  fix- 
ed near  to  the  junction  of  the  clavicle  with  the 
scapula. 

Upon  cutting  into  the  capsular  ligament  of  the 
shoulder-joint,  it  is  found  to  be  of  unequal  thick- 
ness ; and  at  the  upper  and  outer  side  of  the  neck 
of  the  os  humeri,  the  synovial  apparatus  may  be 
seen. 


Sect.  II. 

LIGAMENTS  OF  THE  ELBOW-JOINT. 

The  capsular  ligament  at  the  elbow-joint  is 
much  less  extensive,  than  that  at  the  shoulder- 
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joint ; it  is  connected  with  the  lower  end  of  the 
os  humeri,  and  fixed  around  the  edge  of  the  arti- 
cular surface  of  the  ulna,  and  also  to  the  coronary 
ligament  of  the  radius. 

On  each  side  of  the  capsular  ligaments,  there 
are  lateral  ligaments^  the  internal,  or  humei'L- ulnar , 
passing  between  the  internal  condyle  of  the  os 
humeri,  and  the  coronoid  process  of  the  ulna,  and 
the  external,  or  humero-radiaU  which  is  larger 
than  the  other,  extending  between  the  external 
condyle  of  the  os  humeri,  and  the  accessory  liga- 
ment. 

There  is  an  annular  ligament,  which  encircles 
the  neck  of  the  radius,  and  is  fixed  to  the  oppo- 
site sides  of  the  semilunar  cavity  of  the  ulna. 
By  this  ligament,  the  radius  is  fixed  down,  dur- 
ing the  pronation  and  supination  of  the  hand. 

There  are  a number  of  additional  ligamentous 
Jibres  which  pass  over  the  capsular  ligament  in 
different  directions,  and  have  been  named  acceS' 
sory  ligaments. 


Sect.  III. 

LIGAMENTS  BETAVEEN  THE  RADIUS  AND  ULNA. 

There  is  a strong  ligamentous  membrane,  ex- 
tending between  the  sharp  ridges  of  the  radius  and 
ulna,  the  fibres  of  which  extend  obliquely  down- 
wards and  inwards. 
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This  ligament  is  perforated  in  several  places  by 
bloodvessels,  and  there  is  a large  opening  at  the 
upper  part  of  it,  which  is  filled  by  muscles. 

This  ligament  not  only  binds  together  the  ra- 
dius and  ulna,  and  limits  the  rotation  of  the  ra- 
dius, but  also  gives  origin  to  many  muscul  ;r 
fibres. 

There  is  a capsular  ligament  which  incloses 
the  carpal  end  of  the  ulna,  which  arises  from  the 
edges  of  the  semilunar  cavity  at  the  carpal  end  of 
the  ulna. 


Sect.  IV. 

LIGAMENTS  BETWEEN  THE  FORE- ARM  AND  WRIST. 

There  is  a capsular  ligament  extending  be- 
tween the  margin  of  the  glenoid  cavity  of  the 
radius,  and  the  cartilaginous  edges  of  the  os  sca- 
phoides,  lunare,  and  cuneiforme. 

There  are  two  lateral  ligaments,  one  placed 
between  the  styloid  process  of  the  radius,  and 
the  os  naviculare,  and  the  other,  between  the 
styloid  process  of  the  ulna,  and  the  cuneiform  and 
pisiform  bones. 

There  is  also  an  internal  mucous  ligament  with^ 
in  the  joint,  which  extends  between  the  two  first 
bones  of  the  carpus,  and  the  radius. 
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Sect.  V. 

LIGAMENTS  OF  THE  CARPUS. 

The  ligaments  called  annular,  formed  by  the 
aponeurosis  of  the  muscles,  have  been  already  de- 
scribed. 

There  is  a capsular  ligament  between  the  upper 
and  under  rows  of  bones  which  compose  the  car- 
pus, which  is  strengthened  by  a great  number  of 
short  ligamentous  fibres,  which  cross  the  capsular 
ligament  in  different  directions,  and  have  been 
called  oblique,  transverse,  and  perpendicular  liga- 
ments. 

Sect.  VI. 

LIGAMENTS  BETWEEN  THE  CARPAL  AND  META- 
CARPAL BONES. 

The  second  row  of  the  carpal  bones  is  united 
to  the  neighbouring  bones  by  capsular  ligaments  ; 
and  there  are  various  additional  ligamentous  fibres, 
which  have  been  named  oblique,  or  straight  liga- 
ments, from  the  direction  of  their  fibres. 
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Sect.  VII. 

ARTICULAR  LIGAMENTS  OF  THE  METACARPAL 
BONES. 

There  are  capsular  or  articular  and  also  lateral 
ligaments  placed  at  the  sides  of  these  joints,  for 
the  sake  of  additional  security. 

There  are  also  ligaments  extending  between 
the  bases  of  the  metacarpal  bones,  which  are 
placed  transversely,  and  fix  these  bones  firmly  to 
each  other  ; and  which  have  been  named  palmar 
and  dorsal  ligaments. 

There  are  also  interosseous  ligaments  at  the 
heads  of  the  metacarpal  bones,  which  in  the  palm 
of  the  hand  are  transverse,  and  fix  the  heads  of 
these  bones  to  each  other. 


Sect.  VIII. 

LIGAMENTS  FOR  RETAINING  THE  TENDONS  OF 
THE  MUSCLES  OF  THE  HAND,  FINGERS, 
AND  THUMB. 

There  are  vaginal  ligaments,  lined  with  bursae 
mucosae,  which  inclose  the  tendons  of  the  flexor 
digitorum  sublimis,  and  also  those  of  the  flexor 
digitorum  profundus. 
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There  are  crucjai  ligaments,  which  bind  down 
the  tendons  of  the  flexor  muscles. 

There  are  also  accessory  ligaments  of  the  flexor 
tendons,  which  arise  from  the  first  and  second 
phalanges  of  the  fingers ; and  are  lodged  within 
the  vaginal  ligaments,  which  terminate  in  the  ten- 
dons of  the  flexor  muscles,  and  assist  in  retaining 
the  tendon  of  the  flexor  muscles  in  their  places. 

The.  tendons  of  the  extensor  muscles  are  united 
by  transverse  ligame.’^ts,  near  to  the  heads  or  the 
metacarpal  bones,  and  are  thus  retained  in  their 
places. 


OF  THE  THIGH, 
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CHAPTER  I. 

BONES  O.E  THE  INPERIOR  EXTREMITIES. 

r HE  inferior  extremities  have  commonly  been 
divided^  into  three  parts,  viz.  the  thigh,  leg,  and 
foot. 

Of  the  Thigh. 

The  Thigh-Bone*,  the  longest,  the  largest 
and  strongest  of  the  cylindrical  bones ; is  not 
placed  perpendicularly : The  lower  end  is  in- 
clined conbiderably  inwards ; so  that  the  knees  are 
almost  contiguous,  while  there  is  a considerable 
distance  between  the  thigh-bones  above:  thus  suf- 
ficient space  is  left  for  the  external  parts  of  the 
organs  of  generation,  and  for  the  two  great  doacae 
of  urine  and  faeces,  and  for  the  large  thick  muscles 
that  move  the  thighs  inwards  : And,  at  the  same 
time,  this  situation  of  the  thigh-bones  renders  our 
progression  quicker,  surer,  straigbter,  and  in  less 

* Mn^ot,  Femen,  coxa,  agis,  anchae  os,  crus,  femur. 
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room  ; for  had  the  knees  been  at  a greater  dis- 
tance from  each  other,  we  must  have  been  obliged 
to  describe  some  part  of  a circle  with  the  trunk  of 
our  body  in  making  a long  step,  and,  when  one 
leg  was  raised  from  the  ground,  our  centre  of  gra- 
vity would  have  been  too  far  from  the  base  of  the 
other,  and  we  should  consequently  have  been  in 
hazard  of  falling  ; so  that  our  steps  would  neither 
have  been  straight  nor  firm ; nor  would  it  have 
been  possible  to  walk  in  a narrow  path,  had  our 
thigh-bones  been  otherwise  placed 

This  end  is  formed  into  a large  smooth  round 
head  f,  which  is  the  greater  portion  of  a sphere 
unequally  divided. 

Towards  its  lower  internal  part,  a round  rough 
spongy  pit  is  observable,  where  the  strong  liga- 
ment, commonly,  but  unjustly,  called  the  round 
one,  is  fixed,  to  be  extended  from  thence  to  the 
lower  internal  part  of  the  receiving  cavity,  where 
it  is  considerably  broader  than  near  to  the  head  of 
the  thigh-bone. 

The  small  part  below  the  head,  called  the 
cervii',  of  the  os  femoris,  has  a great  many  large 
holes,  into  which  the  fibres  of  the  strong  ligament, 

* The  form  of  the  thigh-bone,  and  also  the  angle  which  the 
body  of  that  bone  makes  with  its  head,  are  materially  different 
in  the  ricketty  and  healthy  child.  In  the  former,  the  head  and 
neck  of  the  bone  form  with  its  body  a right  angle,  having  yield- 
ed to  the  weight  of  the  body.  Hence,  a ricketty  child  straddles 
in  an  unnatural  manner  in  walking  or  running. 

Vertebrum. 
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continued  from  the  capsular,  enter,  and  are  there- 
by securely  fixed  to  it ; and  round  the  root  of  the 
neck,  where  it  rises  from  the  bone,  a rough  ridge 
is  found,  where  the  capsular  ligament  of  the  arti- 
culation itself  is  connected. 

Below  the  back-part  of  this  root,  the  large  un- 
equal protuberance,  called  trochanter  major,  stands 
out ; the  external  convex  part  of  which,  is  divi ‘ed 
into  three  different  surfaces ; that  on  the  fore-  part 
is  scabrous  and  rough,  for  the  insertion  of  the  glu- 
taeus  minimus ; but  the  superior  one  into  which 
the  glutaeus  medius  is  inserted,  is  smooth  ; and  that 
behind  is  made  flat  and  smooth  by  the  tendon  of 
the  glutaeus  maximus  passing  over  it. 

The  upper  edge  of  this  process  is  sharp  and 
pointed  at  its  back- part,  where  the  glutaeus  medius 
is  fixed  ; but  forwards  it  is  more  obtuse,  and  has 
two  superficial  pits  formed  in  it ; Into  the  supe- 
rior of  these,  the  piriformis  is  implanted  ; and 
the  obturator  internus  and  gemini  are  fixed  into 
the  lower  one. 

From  the  posterior  prominent  part  of  this  great 
trochanter,  a rough  ridge  runs  backwards  and 
downwards,  into  which  the  quadrates  is  insert- 
ed. 

In  the  deep  hollow,  at  the  internal  upper  -ide 
of  this  ridge,  the  obturator  externus  is  implante  d. 
More  internally,  a conoid  process,  called  trochan- 
ter minor,  rises  for  the  insertion  of  the  musc‘  us 
psoas,  and  iliacus  internus,  and  the  pectineus,  is 
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implanted  into  a rough  hollow  below  its  internal 
root. 

The  muscles  inserted  into  these  two  processes 
are  the  principal  instruments  of  the  rotatory  mo- 
tion of  the  thigh. 

Bruises  by  falls  on  this  part,  are,  on  account  of 
the  tendons  which  are  fixed  into,  or  pass  over  the 
great  trochanter,  attended  with  great  pain  and 
weakness  of  the  limb  of  long  duration. 

The  body  of  the  os  femoris  is  convex  on  the 
fore-part,  and  concave  behind.  The  fore-part  of 
the  thigh-bone  is  a little  flatted  above  by  the  be- 
ginning of  the  cruraeus  muscle,  as  it  is  also  below 
by  the  same  muscle  and  the  rectus.  Its  external 
surface  is  likewise  flat  below.  The  posterior  con- 
cave surface  has  a ridge  rising  in  its  middle,  com- 
monly called  linea  aspera,  into  vi^hich  the  triceps 
is  inserted,  and  the  short  head  of  the  biceps  flexor 
tibiae  rises  from  it. 

At  the  upper  part  of  it  the  medullary  vessels 
enter  by  a small  hole  that  runs  obliquely  up- 
wards 

A little  above  which,  there  is  a rough  fossa  or 
two,  where  the  tendon  of  the  glutaeus  maximus 
is  fixed.  The  lower  end  of  the  linea  aspera  di- 
vides into  two,  which  descend  toward  each  side. 
The  two  vasti  muscles  in  part  arise  from  these 
ridges  ; and  the  long  tendon  of  the  triceps  is  fix- 
ed to  the  internal,  by  means  of  part  of  the  fascia 
aponeurotica  of  the  thigh.  Near  the  beginning 
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of  the  internal  ridge,  there  is  a discontinuation  of 
the  ridge,  where  the  crural  artery  passes  through 
the  aponeurosis. 

Between  these  two  rough  lines,  the  bone  is  made 
flat  by  the  large  bloodvessels  and  nerves  which 
pass  upon  it ; and  near  the  end  of  each  of  these 
ridges,  a small  smooth  protuberance  may  often  be 
remarked,  where  the  two  heads  of  the  external 
gastrocnemius  muscle  take  their  rise,  and  where 
sesamoid  bones  are  sometimes  found  * ; and  from 
the  fore-part  of  the  internal  tubercle,  a strong 
ligament  is  extended  to  the  inside  of  the  tibia. 

The  lower  end  of  the  os  femoris  is  extended 
into  a great  protuberance  on  each  side,  called  its 
amdyits ; between  which,  a considerable  cavity 
is  found,  especially  at  the  back-part,  in  which 
the  crural  vessels  and  nerves  lie  immersed  in 
fat.  The  internal  condyle  is  longer  than  the 
external,  which  must  happen  from  the  oblique 
position  of  this  bone,  to  give  less  obliquity  to  the 
leg. 

Each  of  these  processes  seems  to  be  divided  in 
its  plain  smooth  surface.  The  mark  of  division 
on  the  external  is  a notch,  and  on  the  internal,  a 
small  protuberance.  The  fore-part  of  this  divi- 
sion, on  which  the  rotula  moves,  is  formed  like  a 
pulley,  the  external  side  of  which  is  highest.  Be- 

Hh2 

* Vesal.  lib.  1.  cap.  28.  & 30, 
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hind,  there  are  two  oblong  large  heads,  whose 
greatest  extent  is  backwards,  for  the  motion  of 
the  tibia  ; and  from  the  rough  cavity  between 
them,  but  near  to  the  base  of  the  internal  condyle, 
the  strong  ligament,  commonly  called  the  cross 
one,  has  its  rise.  A little  above,  which  a rough 
protuberance  gives  insertion  to  the  tendon  of  the 
triceps.  On  the  back-part  of  the  internal,  a slight 
depression  is  made  by  the  tendons  of  the  gracilis 
and  sartorius  ; and  on  the  external,  such  another 
is  formed  by  the  biceps  flexor  cruris ; behind 
which,  a deep  fossa  is  to  be  observed,  where  the 
poplitaeus  muscle  has  its  origin. 

From  a tubercle  immediately  before  this  cavity, 
a strong  round  ligament  goes  out  to  the  upper 
part  of  the  fibula.  Round  this  lower  end  of  the 
thigh-bone,  large  holes  are  found,  into  which  the 
ligaments  for  the  security  of  the  joint  are  fixed, 
and  bloodvessels  pass  to  the  internal  substance  of 
the  bone. 

All  the  processes  of  the  femur  are  cartilaginous 
in  new-born  children,  and  afterwards  become 
small  apophyses,  with  large  epiphyses. 

The  thigh-bone  is  articulated  above  with  the 
acetabulum  of  the  ossa  innominata,  which  affords 
its  round  head  a secure  and  extensive  play,  and 
therefore  can  be  moved  to  every  side  ; but  is  re- 
strained in  its  motion  outwards,  by  the  high  brims 
of  the  cavity,  and  by  the  round  ligament ; for 
otherwise  the  head  of  the  bone  would  have  been 
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frequently  thrust  out  at  the  breach  of  the  brims 
on  the  inside,  which  allows  the  thigh  to  move  con- 
siderably inwards. 

The  body  of  this  bone  has  little  or  no  rotatory 
motion,  though  the  head  most  commonly  moves 
round  its  own  axis  ; because  the  oblique  progress 
of  the  neck  and  head  from  the  bone  is  such,  that 
the  rotatory  motion  of  the  head  can  only  bring 
the  body  of  the  bone  forwards  and  backwards ; 
Nor  is  this'  head,  as  in  the  arm,  ever  capable  of 
being  brought  to  a straight  direction  with  its 
body  ; so  far,  however,  as  the  head  can  move 
within  the  cavity  backwards  and  forwards,  the 
rest  of  the  bone  may  have  a partial  rotation. 

The  os  femoris  is  articulated  below  to  the  tibia 
and  rotula. 

The  nearness  of  the  small  neck  to  the  round 
head  of  the  thigh-bone,  and  its  upper  end  being 
covered  with  very  thick  muscles,  make  greater 
difficulty  in  distinguishing  between  a luxation  and 
fracture  here,  than  in  any  other  part  of  the  body. 

Of  the  Leg. 

The  Leg  * is  composed,  according  to  the  com- 
mon account,  of  two  bones,  tibia  and  fibula: 
a third,  the  rotula,  may  be  added,  from  the  strong 
Hh3 
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analogy  it  bears  to  the  olecranon  cf  the  ulna,  and 
as  it  moves  always  with  the  other  two. 

Of  the  Tibia. 

The  Tibia*,  so  called  from  its  resemblance  to 
an  old  musical  pipe  or  flute,  is  a long  thick  tri- 
angular bone,  situated  at  the  internal  part  of  the 
leg,  and  continued  in  almost  a straight  line  from 
the  thigh-bone. 

The  upper  end  of  the  tibia  is  large,  bulbous, 
and  spongy,  and  is  divided  into  two  cavities,  by  a 
rough  irregular  protuberance  f , which  is  hollow 
at  its  most  prominent  part,  as  well  as  before  and 
behind.  The  anterior  of  the  crucial  ligaments  is 
inserted  into  the  middle  cavity,  and  the  depression 
behind  receives  the  posterior  ligament. 

The  two  broad  cavities  at  the  sides  of  this  pro- 
tuberance are  not  equal ; for  the  internal  is  ob- 
long and  deep,  to  receive  the  internal  condyle  of 
the  thigh-bone  ; while  the  external  is  more  su- 
perficial and  rounder,  for  the  external  condyle. 
In  each  of  those  two  cavities  of  a recent  subject, 
a semilunar  cartilage  is  placed,  which  is  thick  at 
its  convex  edge,  and  becomes  gradually  thinner 
towards  the  concave  or  interior  edge. 

* n^oxv»|M(ov,  IviiKvilfiitv,  focile  majus,  amndo  major,  canna 
major,  canna  domestica  cruris. 

t A(«fv«r(5,  tubcr,  tubcrculum. 
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The  middle  of  each  of  these  cartilages  is  broad, 
and  the  ends  of  them  turn  narrower  and  thinner, 
as  they  approach  the  middle  protuberance  of  the 
tibia.  The  thick  convex  edge  of  each  cartilage 
is  connected  to  the  capsular  and  other  ligaments 
of  the  articulation,  but  'so  near  to  their  rise  from 
the  tibia,  that  the  cartilages  scarcely  change  their 
place  ; while  the  narrow  ends  of  the  cartilages 
becoming  almost  ligaments,  are  fixed  at  the  in- 
sertion of  the  strong  cross  ligament  into  the  tibia, 
and  seem  to  be  united  with  it ; therefore  a circu- 
lar hok  is  left  betzceen  each  cartilage  and  the  liga- 
ment, in  which  the  most  prominent  convex  part 
of  each  condyle  of  the  thigh-bone  moves. 

The  circumference  of  these  cavities  is  rough 
and  unequal,  for  the  firm  connexion  of  the  liga- 
ments of  the  joint.  Immediately  below  the  edge 
at  its  back-part,  there  are  two  rough  flatted  pro- 
tuberances ; Into  the  internal,  the  tendon  of  the 
semimembranosus  muscle  is  inserted  ; and  a part 
of  the  cross  ligament  is  fixed  to  the  external.  On 
the  outside  of  this  last  tubercle,  a smooth  slightly- 
hollowed  surface  is  formed  by  the  action  of  the 
poplitsus  muscle. 

Below  the  fore-part  of  the  upper  end  of  the 
tibia,  there  is  a considerable  rough  protuberance  *, 
to  which  the  strong  tendinous  ligament  of  the  ro- 
tula  is  fixed. 

Hh4 


• ‘AnUr/fum,  anterior  tuber. 
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On  the  internal  side  of  this,  there  is  a broad 
scabrous  slightly- hollo  wed  surface,  to  wnich 
the  internal  long  ligament  of  the  joint,  the  apo- 
neurosis of  the  vastus  internus,  and  the  tendons  of 
the  semitcndinosus,  gracilis  and  sartorius,  are 
fixed. 

The  lowest  part  of  this  surface  is  therefore  the 
place  where  the  tibia  ought  to  be  saw'ed  through 
in  .^n  amputation,  to  preserve  its  motions,  by 
saving  the  proper  muscles.  Below  the  exter- 
nal edge  of  the  upper  end  of  the  tibia,  there  is 
a circular  flat  surface  covered  in  a recent  subject 
with  cartilage,  for  the  articulation  of  the  fibu- 
la ; — between  which,  and  the  anterior  knob,  there 
is  a rough  hollow,  from  which  the  tibialis 
anticus,  and  extensor  digitorum  longus,  take  their 
origin." 

From  the  smooth  flat  surface,  a ridge  runs  ob- 
liquely downwards  and  inwards,  to  give  rise  to 
part  of  the  solaeus,  tibialis  posticus,  and  flexor  di- 
gitorum longus,  and  insertion  to  the  aponeurosis 
of  the  semimembranosus  which  covers  the  popli- 
tasus,  and  to  some  of  the  external  fibres  of  this 
last  named  muscle.  A.t  the  inside  of  this  ridge, 
an  oblique  plain  surface  is  left,  where  the  greatest 
part  of  the  musculus  poplitasus  is  inserted.  The 
remaining  body  of  the  tibia  is  triangular.  The 
anterior  angle  is  very  sharp,  and  is  commonly 
called  the  spine  or  skin  *.  This  ridge  is  not 

* Ax«v^«,  Spina,  crea,  linea  prima  tibiae,  angulus  acutus. 
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Straight ; but  turns  first  inwards,  then  outwards, 
and  lastly  inwards  again. 

The  plain  internal  side  is  smooth  and  equal, 
being  little  subjected  to  the  actions  of  muscles ; 
but  the  external  side  is  hollowed  above  by  the 
tibialis  anticus,  and  below  by  the  extensor  digi- 
torum  longus  and  extensor  pollicis  longus.  The 
two  angles  behind  these  sides  are  rounded  by  the 
action  of  the  muscles  j the  posterior  side  compre- 
hended between  them,  is  not  so  broad  as  those 
already  mentioned,  but  is  more  oblique  and  flat- 
ted by  the  action  of  the  tibialis  posticus  and  flexor 
digitonim  longus.  Some  way  above  the  middle 
of  the  bone,  the  internal  angle  terminates.  Near 
to  this,  the  passage  of  the  medullary  vessels  is  seen 
slanting  obliquely  downwards. 

The  lower  end  of  the  tibia  is  made  hollow,  and 
a small  protuberance  rises  from  its  middle.  The 
internal  side  of  this  cavity,  which  is  smooth,  and, 
in  a recent  subject,  is  covered  with  cartilage,  is 
prolonged  into  a considerable  process,  commonly 
named  malleolus  interims  * ; the  point  of  which  is 
divided  by  a notch,  and  from  it  ligaments  are  sent 
out  to  the  foot.  The  internal  malleolus  is  situated 
more  forwards  than  the  internal  condyle  of  the  up- 
per end  of  this  bone  ; which  is  necessary  to  be 
remembered  in  reducing  a fracture  of  the  leg  -j-. 

* sipugov,  werov.  Talus,  clavicula,  clavilla  interior,  clavilla  do- 
mestica. 

t WiNSLoWj  Exposition  Anatomique  des  Os  secs,  Sect.  265, 
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The  external  side  of  this  end  of  the  tibia*  has  a 
rough  irregular  semilunar  cavity  formed  in  it,  for 
receiving  the  lower  end  of  the  fibula. 

The  posterior  side  has  two  lateral  grooves,  and 
a small  middle  protuberance.  In  the  internal  de- 
pression, the  tendons  of  the  musculus  tibialis  pos- 
ticus and  flexor  digitorum  longus  are  lodged  ; and 
in  the  external,  the  tendon  of  the  flexor  longus 
pollicis  plays.  From  the  middle  protuberance, 
ligamentous  sheaths  go  out,  for  tying  down  these 
tendons. 

The  articulations  and  motions  of  the  tibia  shall 
be  explained,  after  all  the  three  bones  of  the  leg 
are  described. 

Both  the  ends  of  the  tibia  are  cartilages  at  the 
birth,  and  become  afterwards  epiphyses. 


Of  the  Fibula. 

TheFiBULAf  is  the  small  long  bone,  placed 
on  the  outside  of  the  leg,  opposite  to  the  external 
angle  of  the  tibia  ; the  shape  of  it  is  irregularly 
triangular. 

The  head  of  the  fibula  has  a superficial  circular 
cavity  formed  on  its  inside,  which,  in  a recent  sub- 

* The  tibia  is  most  frequently  fractured  at  its  lowest  and 
smallest  part. 

f nagaxvn'ietfev,  Perone,  Focile  minus,  anmdo  minor,  canna 
minor  cruris,  sura,  radius. 
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ject,  is  covered  with  a cartilage,  but  so  closely  con- 
nected to  the  tibia  by  ligaments,  as  to  allow  only 
a small  motion  backwards  and  forwards.  This 
head  is  protuberant  and  rough  on  its  outside, 
where  a strong  round  ligament  and  the  musculus 
biceps  are  inserted  ; and,  below  the  back-part  of 
its  internal  side^  a tubercle  may  be  remarked, 
that  gives  rise  to  the  strong  tendinous  part  of  the 
solaeus  muscle. 

The  body  of  this  bone  is  a little  crooked  inwards 
and  backwards. 

The  sharpest  angle  of  the  fibula  is  forwards  j 
on  each  side  of  which,  the  bone  is  considerably, 
but  unequally  depressed  by  the  bellies  of  the  se- 
veral muscles  that  rise  from,  or  act  upon  it ; and, 
in  old  people,  these  muscles  make  distinct  sinuosi- 
ties for  themselves. 

The  external  surface  of  the  fibula  is  depressed 
obliquely  from  above  downwards  and  backwards, 
by  the  two  peronaei. 

Its  internal  surface  is  unequally  divided  into 
two  narrow  longitudinal  planes,  by  an  oblique 
ridge  extended  from  the  upper  part  of  the  anterior 
angle,  to  join  with  the  lower  end  of  the  internal 
angle.  To  this  ridge  the  ligament  stretched  be- 
tween the  two  bones  of  the  leg  is  connected. 

The  anterior  of  the  two  planes  is  very  narrow 
above,  where  the  extensor  longus  digitorum  and 
extensor  longus  pollicis  arise  from  it ; but  is  broad- 
er below,  where  it  has  the  print  of  the  nonus  Ve- 
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salii.  The  posterior  plane  is  broad  and  hollow, 
giving  origin  to  the  larger  share  of  the  tibialis 
posticus.  The  internal  angle  of  this  bone  has  a 
tendinous  membrane  fixed  to  it,  from  which  fibres 
of  the  flexor  digitorum  longus  take  their  rise. 
The  posterior  surface  of  the  fibula  is  the  plainest 
and  smoothest,  but  is  made  flat  above  by  the  so- 
laeus,  and  is  hollowed  below  by  the  flexor  pollicis 
longus.  In  the  middle  of  this  surface  the  canal 
for  the  medullary  vessels  may  be  seen  slanting 
downwards. 

J have  made  particular  mention  of  the  course 
of  the  medullary  vessels  of  the  larger  bones  of 
the  extremities  * ; because,  in  several  chirurgi- 
cal  cases,  a surgeon,  who  is  ignorant  of  this,  may 
do  mischief  to  his  patient.  Thus,  for  example, 
if  these  vessels  are  opened  very  near  to  their  en- 
try into  the  bone,  or  while  they  are  in  the  oblique 
passage  through  it,  an  obstinate  haemorrhagy  may 
ensue;  For  the  arteries  being  connected  to  the 
bony  passage,  styptics,  are  vainly  applied  j compres- 
sing instruments  can  do  no  service,  and  ligatures 
cannot  be  employed.  There  seems  to  be  a particular 
design  in  the  contrivance  of  these  canals  ; those  in 
the  os  humeri,  tibia,  and  fibula,  running  oblique- 
ly downwards  from  their  external  entry  ; \vhereas 
in  the  radius,  ulna,  and  os  femoris,  they  slant  up- 
wards, whereby  the  arteries  and  nerves  which 

* Havers,  Osteolog.  nov.  disc.  1.  p.  5J>. 
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are  sent  into  these  three  last  bones,  must  suffer  a 
considerable  reflection  before  they  come  at  the 
cancelli.  The  reason  of  this  diversity  may  per- 
haps be,  that  the  arteries  which  are  so  small  with- 
in the  bones  as  to  have  no  strong  contractile  pro- 
pelling force  in  their  coats,  and  where  they  are 
not  assisted  by  the  action  of  any  moving  neigh- 
bouring organ,  should  have,  at  least  in  their  pas- 
sage through  the  bone,  a favourable  descent  for 
their  liquids. 

The  lower  end  of  the  fibula  is  extended  into  a 
spongy  oblong  head,  on  the  inside  of  which  is  a 
convex,  irregular,  and  frequently  a scabrous  sur- 
face, that  is  received  by  the  external  hollow  of 
the  tibia,  and  so  firmly  joined  to  it  by  a very  thin 
intermediate  cartilage  and  strong  ligaments,  that 
it  scarce  can  move. 

Below  this,  the  fibula  is  stretched  out  into  a 
eoronoid  process,  that  is  smooth,  covered  with 
cartilage  on  its  internal  side,  and  is  there  conti- 
guous to  the  outside  of  the  first  bone  of  the  foot 
the  astragalus,  to  secure  the  articulation.  This 
process,  named  malleolus  externus,  being  situated 
farther  back  than  the  internal  malleolus,  and  in  an 
oblique  direction,  obliges  us  naturally  to  turn 

* Hence  luxations  of  the  foot  are  very  rare,  and  produced 
only  by  very  great  violence,  and  such  luxations  are  frequently 
accompanied  by  a fracture  of  one  of  the  malleoli.  The  luxa- 
tion inwards,  is  more  frequent  than  the  luxation  outwards,  the 
malleolus  internus  being  shorter  than  the  malleolus  externus. 
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the  fore -part  of  the  foot  outwards*.  From  the 
lower  interna’  part  of  the  malleolus  intemus,  li- 
gaments are  extended  to  the  astragalus,  os  cal- 
cis,  and  os  naviculare,  bones  of  the  foot ; and 
from  its  inside,  short  strong  ones  go  out  to  the  as- 
tragalus. On  the  back-part  of  it,  a sinuosity  is 
made  by  the  tendons  of  the  peronaei  muscles.  When 
the  ligament  extended  over  these  tendons  from  the 
one  side  of  the  depression  to  the  other  is  broke. 
Stretched  too  much,  or  made  weak  by  a sprain, 
the  tendons  frequently  start  forwards  to  the  out- 
side of  the  fibula. 

The  upper  end  of  the  fibula  is  united  with  the 
tibia  by  plain  surfaces  tipped  wdth  cartilage  ; and 
at  its  lower  end  the  cartilage  seems  to  glue  the 
two  bones  together  ; not,  however,  so  firmly  in 
young  people,  but  that  the  motion  at  the  other  end 
of  such  a long  radius  is  very  observable  f . In  old 
subjects,  I often  see  the  two  bones  of  the  leg  grown 
together  at  their  lower  ends. 

This  bone  affords  origin  and  insertion  to  mus- 
cles, the  direction  of  which  may  be  a little  alter- 
ed on  proper  occasions,  by  its  upper  part  shuffling 
backwards  and  forwards.  It  likewise  renders  tne 
articulation  of  the  foot  more  secure  and  firm.  The 

* Winslow,  Memoires  de  I’Acad  des  Sciences,  17“?2. 

+ In  a subluxation  of  the  foot,  the  external  malleolus  is 
nerally  broken,  as  the  connection  of  the  fibula  to  the  tibia 
is  very  strong. 


or  THE  PATELLA. 


495 


ends  of  the  tibia  and  fibula  being  larger  than  their 
middle,- a space  is  here  left,  which  is  filled  up  with 
such  another  ligament  as  I described,  extended  be- 
tween the  bones  of  the  fore-arm  ; and  which  is 
also  discontinued  at  its  upper  part,  where  the  ti- 
bialis anticus  immediately  adheres  to  the  solaeus 
and  tibialis  posticus  ; but  every  where  else  it  gives 
origin  to  muscular  fibres 

Both  the  ends  of  this  bone  are  cartilaginous  in  a 
ripe  child,  and  assume  the  form  of  appendices  be- 
fore they  are  united  to  its  body. 

Of  the  Roiula  or  Patella. 

The  Rotula  f is  the  small  flat  bone  situated  at  the 
fore- part  of  the  joint  of  the  knee.  Its  shape  re- 
sembles the  common  figure  of  the  heart  with  its 
point  downwards.  The  anterior  convex  of  the  ro- 
tula is  pierced  by  a great  number  of  holes,  into 
which  fibres  of  the  strong  ligament  that  is  spread 
over  it  enter. 

Behind,  its  surface  is  smooth,  covered  with  car- 
tilage, and  divided  by  a middle  convex  ridge  in- 
to two  cavities,  of  which  the  external  is  largest ; 

* Weitbrecht,  Syndesmolog.  p.  156. 

+ ’E;r<|etuA»j  fivXxKgh;,  earjyovjsrjV,  patella,  1110- 

la,  genu,  scuti-forme  os,  cartilaginosum,  disciforme,  oculus  ge- 
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and  both  are  exactly  adapted  to  the  pulley  of  the 
OS  femoris,  on  which  they  are  placed  in  the  most 
ordinary  unstraining  postures  of  the  leg  ; but  when 
the  leg  is  much  bended,  the  rotula  descends  far 
down  on  the  condyles  ; and  when  the  leg  is  fully 
extended,  the  rotula  rises  higher  in  its  upper  part 
than  the  pulley  of  the  thigh-bone. 

The  plain  smooth  surface  is  surrounded  by  a 
rough  prominent  edge,  to  which  the  capsular  liga- 
ment adheres ; Below,  the  point  of  the  bone  is  sca- 
brous, where  the  strong  tendinous  ligament  from 
the  tubercle  of  the  tibia  is  fixed. 

The  upper  horizontal  part  of  this  bone  is  flatted 
and  unequal,  where  the  tendons  of  the  extensors  of 
the  leg  are  inserted. 

The  substance  of  the  rotula  is  cellular,  with  very 
thin  external  firm  plates : But  then  these  cells  are 
so  small,  and  such  a quantity  of  bone  is  employ- 
ed in  their  formation,  that  scarce  any  bone  of  its 
bulk  is  so  strong.  Beside,  it  is  covered  with  a 
thick  ligament,  (as  it  was  observed,  that  this  sort 
of  bones  generally  is,)  to  connect  its  substance, 
and  is  moveable  to  one  side  or  other  ; therefore  is 
sufficiently  strong  to  resist  the  ordinary  actions  of 
the  large  muscles  that  are  inserted  into  it,  or  any 
common  external  force  applied  to  it  * ; while  a fix- 
ed process,  such  as  the  olecranon,  would  not  have 
been  sufficient  to  bear  the  wffiole  weight  of  our 

* Vid.  Dr  Peter  Camper’s  Treatise,  De  Fractura  Pa- 
tellae. 
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bodies,  which  frequently  fall  on  it,  and  would  have 
hindered  the  rotatory  motion  of  the  leg.  Not- 
withstanding these  precautions  to  preserve  this 
bone  from  such  injuries,  yet  1 have  seen  a trans- 
verse fracture  in  it,  occasioned  by  the  violent  effort 
of  the  extensor  muscles  *,  and  when  the  knee  had 
not  struck  the  ground  f. 

At  the  ordinary  time  of  birth,  the  rotula  is  en- 
tirely cartilaginous  jl,  and  scarcely  assumes  a bony 
nature  so  soon  as  most  epiphyses  do. 

Of  the  Movements  of  the  Knee. 

The  two  principal  motions  are  Flexion  and  Ex- 
tension. In  the  former  of  these,  the  leg  may  be 

* Pare,  Liv.  xv.  cap.  22. 

f In  such  fracture,  the  rotula  seems  to  give  way,  whilst  the 
knee  is  in  the  middle  state  between  flexion  and  extension ; that 
is,  whilst  the  middle  of  the  rotula  is  supported  on  the  rough 
line  of  the  os  femoris,  as  on  a fulcrum  ; in  which  situation,  the 
weight  of  the  body  and  the  muscles  have  the  advantage  of  a le- 
ver to  crack  it  across,  although  they  were  not  sufficient  by 
straight  traction  to  draw  its  parts  asunder. 

f From  this  circumstance,  combined  with  the  greater  nar- 
rowness of  the  pelvis,  the  greater  shortness  of  the  necks  of  the 
thigh-bones,  the  want  of  solidity  in  the  foot,  arising  from  some 
of  the  bones  which  compose  it,  being  in  a state  of  cartilage,  the 
greater  proportional  bulk  and  weight  of  the  head,  and  the  weak- 
ness of  the  extensor  muscles,  it  is  evident,  that  an  infant  cannot 
maintain  its  body  in  the  erect  posture. 

VOL.  I.  I i 


498  OUTLINES  OF  ANATOMY. 

brought  to  a very  acute  angle  with  the  thigh,  by 
the  condyles  of  the  thigh-bones  being  round  and 
made  smooth  far  backwards.  In  performing  this, 
the  rotula  is  pulled  down  by  the  tibia.  When  the 
leg  is  to  be  extended,  the  rotula  is  drawn  upwards, 
and  consequently  the  tibia  forwards,  by  the  exten- 
sor muscles  *,  which,  by  means  of  the  protuberant 
joint,  and  of  this  thick  bone  with  its  ligament, 
have  in  effect  the  chord,  with  which  they  act,  fix- 
ed to  the  tibia  at  a considerable  angle,  therefore 
act  with  advantage  ; but  are  restrained  from  pull- 
ing the  leg  farther  than  to  a straight  line  with  the 
thigh,  by  the  posterior  part  of  the  cross  ligament, 
that  the  body  might  be  supported  by  a firm  per- 
pendicular column  : For  at  this  time  the  thigh 
and  leg  are  as  little  moveable  in  a rotatory  way, 
or  to  either  side,  as  if  they  were  one  continued 
bone. 

But  when  the  joint  is  a little  bended,  the  rotula 
is  not  tightly  braced,  and  the  posterior  ligament  is 
relaxed ; therefore  this  bone  may  be  moved  a lit- 
tle to  either  side,  or  with  a small  rotation  in  the 
superficial  cavities  of  the  tibia ; which  is  done  by 
the  motion  of  the  external  cavity  backwards  and 
forwards,  the  internal  serving  as  a sort  of  axis  *. 
Seeing  then  one  part  of  the  cross  ligament  is  situ- 
ated perpendicularly,  and  the  posterior  part  is 
stretched  obliquely  from  the  internal  condyle  of 

* Winslow,  Exposition  Anatomique  du  corps  humain,  Traite 
des  Os  secs,  § 976. 
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the  thigh  outwards,  that  posterior  part  of  the  cross 
ligament  prevents  the  leg’s  being  turned  at  all  in- 
wards ; but  it  could  not  hinder  it  from  turning 
outwards  almost  round,  was  not  that  motion  con- 
lined  bj  the  lateral  ligaments  of  this  joint,  which 
can  yield  little. 

This  rotation  of  the  leg  outwards,  is  of  great  use 
to  us  in  crossing  our  legs,  and  turning  our  feet  out- 
wards, on  several  necessary  occasions ; though  it  is 
altogether  fit  this  motion  should  not  be  very  large,  to 
preventfrequent  luxationshere.  While  all  these  mo- 
tions are  performing,  the  part  of  the  tibia  that  moves 
immediately  on  the  condyles  is  only  so  much  as  is 
within  the  cartilaginous  rings,  which,  by  the  thick- 
ness on  their  outsides,  make  the  cavities  of  the  ti- 
bia more  horizontal,  by  raising  their  external  side 
where  the  surface  of  the  tibia  slants  downwards. 
By  this  means  the  motions  of  this  joint  are  more 
equal  and  steady  than  otherwise  they  would  have 
been.  The  cartilages  being  capable  of  changing 
a little  their  situation,  are  fit  for  doing  this  good 
office  in  the  different  motions  and  postures  of  the 
member,  and  likewise  contribute  to  make  the  mo- 
tions larger  and  quicker. 

Luxations  of  the  knee-joint  are  very  rare,  on 
account  of  the  very  large  surface  of  the  bones 
forming  the  joint  of  the  knee,  and  the  many  strong 
ligaments  connecting  them. 
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OF  THE  FOOT. 

Tnz  foot  is  divided,  as  weli  as  the  hand,  into  three 
parts,  viz.  Tarsus,  Metatarsus,  and  Toes  * ; In  the 
description  of  which,  the  several  surfaces  shall  be 
named, 'according  to  their  natural  situation,  viz. 
the  broad  of  the  foot,  shall  be  called  superior  ; the 
sole,  inferior;  the  side  on  which  the  great- toe  is, 
internal  ; that  where  the  little-toe  is,  external. 

The  tarsus  f consists  of  seven  spongy  bones ; 
to-wnt,  \\\e  astragalus  oscalcis  navicular e,  cuboides, 
cuneijorme  externum,  cuneijorme  medium,  and  cu- 
neijorme  internum. 

The  astragalus  is  the  uppermost  of  these  bones. 
The  os  calcis  is  below  the  astragalus,  and  is  con- 
siderably prominent  backwards  beyond  the  other 
bones  of  the  tarsus,  to  form  the  heel.  The  os  na- 
viculare  is  in  the  middle  of  the  internal  side 
of  the  tarsus.  The  os  cuboides  is  the  most 
external  of  the  row  of  four  bones  at  the  fore- part 
of  the  tarsus.  The  os  cuneiforme  externum  is 
placed  at  the  inside  of  the  cuboid.  The  cunei- 
forme medium  is  between  the  external  and  inter- 
nal cuneiform  bones,  and  the  internal  cuneiform 
is  put  at  the  internal  side  of  the  foot. 

* Dr  Camper  has  recommended  that  the  shoes  should  b 
wider  before,  an,^  more  accumtely  adopted  to  the  form  of  th 
foot,  in  order  that  the  toes  may  have  more  full  play,  and  ma 
be  less  cramped. 

t Rassetta. 
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To  avoid  repetition,  in  describing  the  bones,  I 
desire,  once  for  all,  to  observe,  that  wherever  a 
ridge  is  mentioned,  without  a particular  use  as- 
signed, a ligament  is  understood  to  be  fixed  to  it ; 
or  where  a spongy  rough  cavity,  depression  or  fos^ 
,sa  is  remarked,  without  naming  its  use,  a ligament 
is  inserted. 

Of  the  Astragalus. 

The  upper  part  of  the  Astragalus  * is  formed 
into  a large  smooth  head  f,  which  is  slightly  hollow- 
ed in  the  middle  ; and  therefore  resembles  a su- 
perficial pulley,  by  which  it  is  fitted  to  the  lower 
end  of  the  tibia. 

The  internal  side  of  this  head  is  flat  and  smooth, 
to  play  on  the  internal  malleolus.  The  external 
side  has  also  such  a surface,  but  larger,  for  its  ar- 
ticulation with  the  external  malleolus.  Round 
the  base  of  this  head  there  is  a rough  fossa  ; and, 
immediately  before  the  head,  as  also  below  its  in- 
ternal smooth  surface,  we  find  a considerable  rough 
cavity. 

The  lower  surface  of  the  astragalus  is  divided 
by  an  irregular  deep  rough  fossa  ; which  at  its  in- 
ternal end  is  narrow,  but  gradually  widens,  as  it 
stretches  obliquely  outwards  and  forwards, 

I i 3 

* Talus,  balistas  os,  malleolus,  chaib,  quatrio,  os  tes- 

sarae,  claviculae,  nucifonrie. 
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The  smooth  surface,  covered  with  cartilage,  be- 
hind this  fossa,  is  large,  oblong,  extended  in  the 
same  oblique  situation  with  the  fossa,  and  concave 
for  its  conjunction  with  the  os  calcis.  The  back- 
part  of  the  edge  of  this  cavity  is  produced  into 
two  sharp-pointed  rough  processes,  between  which 
is  a depression  made  by  the  tendon  of  the  flexor 
pollicis  longus.  The  lower  surface  before  the  fos- 
sa is  convex,  and  composed  of  three  distinct  smooth 
planes.  The  long  one  behind,  and  the  exterior  or 
shortest,  are  articulated  with  the  heel-bone  ; while 
the  internal,  which  is  the  most  convex  of  the 
three,  rests  and  moves  upon  a cartilaginous  liga- 
ment, that  is  continued  from  the  calcaneum  to  the 
os  scaphoides.  Without  which  ligament,  the  as- 
tragalus could  not  be  sustained,  but  would  be  pres- 
sed out  of  its  place  by  the  great  weight  it  supports ; 
and  the  other  bones  of  the  tarsus  would  be  sepa- 
rated. Nor  would  a bone  be  fit  here,  because  it 
must  have  been  thicker  than  could  conveniently 
be  allowed  ; otherwise  it  would  break,  and  would 
not  prove  such  an  easy  bending  base,  to  lessen  the 
shock  which  is  given  to  the  body  in  leaping,  run- 
ning, &c. 

The  fore-part  of  this  bone  is  formed  into  a con- 
vex oblong  smooth  head,  called  by  some  its  pro- 
cess, which  IS  received  by  the  os  naviculare. 
Round  the  root  of  this  head,  especially  on  the  up- 
per surface,  a rough  fossa  may  be  remarked. 

The  astragalus  is  articulated  in  such  a manner 
Avith  the  malleoli,  that  the  foot  may  be  bended  and 
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extended,  but  can  be  moved  laterally  only  in  a 
slight  degree.  When  the  foot  is  bended,  so  far  as  it 
is  commonly  when  we  stand,  no  lateral  or  rotatory 
motion  is  allowed  in  this  joint ; for  then  the  head  of 
the  astragalus  is  sunk  between  the  malleoli,  and  the 
ligaments  are  tense ; but  when  the  foot  is  extended, 
the  astragalus  can  move  a little  to  either  side,  and 
with  a small  rotation.  By  this  contrivance,  the 
foot  is  firm,  when  the  weight  of  the  body  is  to  be 
supported  on  it ; and  when  a foot  is  raised,  we  are 
at  liberty  to  direct  it  more  exactly  to  the  place  we 
intend  next  to  step  upon.  The  astragalus  is  join- 
ed, below,  to  the  os  calcis;  and  before,  to  the  os 
naviculare,  in  the  manner  to  be  explained,  when 
these  bones  are  described. 

A considerable  share  of  this  bone  is  ossified  in 
a new-born  infant. 


Of  the  Os  Calcis. 

The  Calcaneum  * or  Os  Calcis  is  the  largest 
bone  of  the  seven.  Behind,  it  is  formed  into  a large 
knob,  commonly  called  the  heel:  The  surl'ace  of 
which  is  rough  behind,  where  the  tendo  achillis  is 
inserted  into  it ; and  above,  it  is  hollow  and  spongy. 
Farther  forwards,  on  the  upper  surface  of  the  calca- 
neum,  there  is  an  irregular  oblong  smooth  convexi- 
ty, adapted  to  the  concavity  at  the  back-part  of 

I i 4 


* Os  calcis,  calcar  pedis. 
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the  astragalus  : And  beyond  this  a narrow  fossa  is 
seen,  which  divides  it  from  two  small  concave 
smooth  surfaces,  that  are  joined  to  the  fore-part  of 
the  astragalus.  Behind  the  posterior  of  these 
smooth  surfaces,  which  is  the  largest,  a small  si- 
nuosity is  made  by  the  tendon  of  the  flexor  digi- 
torum  longus  ; at  the  fore-part  of  which  a small 
rough  protuberance  appears,  that  gives  rise  to  the 
musculus  extensor  digitorum  brevis. 

The  external  side  of  this  bone  is  flat,  with  a su- 
perficial fossa  running  horizontally,  in  which  the 
tendon  of  the  musculus  peronaeus  longus  is  lod- 
ged. The  internal  side  of  the  heel-bone  is  hol- 
lowed, for  lodging  the  origin  of  the  massa  carnea 
Jac.  Sylvii,  and  for  the  safe  passage  of  tendons, 
nerves,  and  arteries.  Under  the  side  of  the  inter- 
nal smooth  concavity,  a particular  groove  is  made 
by  the  tendon  of  the  flexor  pollicis  longus  ; and 
from  the  thin  protuberance  on  this  internal  side, 
the  cartilaginous  ligament  that  supports  the  astra- 
galus, goes  out  to  the  os  naviculare  *,  on  which  li- 
gament, and  on  the  edge  of  this  bone  to  which  it 
is  fixed,  the  groove  is  formed  for  the  tendon  of  the 
flexor  digitorum  profundus. 

The  lower  surface  of  this  bone  is  pressed  flat 
at  the  back-part,  by  the  weight  of  our  bodies ; 
and  immediately  before  this  plane,  there  are  two 
tubercles,  from  the  internal  of  which  the  muscu- 
lus abductor  pollicis,  flexor  digitorum  sublimis, 
as  also  part  of  the  aponeurosis  plantaris,  and  of 
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the  abductor  minimi  digiti,  have  their  origin ; and 
the  other  part  of  the  abductor  minimi  digiti  and 
aponeurosis  plantaris  rise  from  the  external. 

Before  these  protuberances  this  bone  is  concave, 
for  lodging  the  flexor  muscles ; and  at  its  fore-part 
we  may  observe  a rough  depression,  from  which, 
and  a tubercle  behind  it,  the  ligament  goes  out 
that  prevents  this  bone  from  being  separated  from 
the  os  cuboides. 

The  fore-part  of  the  os  calcis  is  formed  into 
an  oblong  pulley-like  smooth  surface,  which  is 
circular  at  its  upper  external  end,  but  is  pointed 
below.  This  smooth  surface  is  fitted  to  the  os  cu- 
boides. 

Though  the  surfaces  by  which  the  astragalus 
and  os  calcis  are  articulated,  seem  fit  enough  for 
motion  ; yet  the  very  strong  ligaments  by  which 
these  bones  are  connected,  prevent  it,  and  render 
this  principal  part  of  our  base  which  rests  on  the 
ground,  to-wit,  the  os  calcis,  firm. 

A large  share  of  the  heel- bone  is  ossified  at  the 
ordinary  time  of  birth,  and  the  large  knob  appears 
afterw^ards  in  form  of  an  epiphyse. 

Of  the  Os  Na’viculare. 

The  Os  Naviculare  * is  somewhat  circular.  It 
is  formed  into  an  oblong  concavity  behind  for  re- 
ceiving the  anterior  he?,d  of  the  astragalus.  Oir 

* OS  cyrabae. 
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the  upper  surface  there  is  a rough  fossa.  Below, 
the  os  naviculare  is  very  unequal  and  rough ; but 
hollow  for  the  safety  of  the  muscles.  On  its  in- 
side a large  knob  rises  out,  from  which  the  ab- 
ductor pollicis  takes  in  part  its  origin,  and  the  ten- 
don of  the  tibialis  posticus  is  inserted  into  it : And 
to  it  two  remarkable  ligaments  are  fixed  ; the  first 
is  the  strong  one,  formerly  mentioned,  which  sup- 
ports the  astragalus ; the  second  is  stretched  from 
this  bone  obliquely  across  the  foot,  to  the  metatar- 
sal bones  of  the  middle  toe,  and  of  the  toe  next  to 
the  little  one.  On  the  outside  of  the  os  navicu- 
lare there  is  a semicircular  smooth  surface,  w’here 
it  is  joined  to  the  os  cuboides.  The  fore-part  of 
this  bone  is  all  covered  wdth  cartilage,  and  is  di- 
vided into  three  smooth  planes,  fitted  to  the  three 
ossa  cuneiformia. 

The  os  naviculare  and  astragalus  are  joined  as 
a ball  and  socket,  and  the  naviculare  moves  in  all 
directions  in  turning  the  toes  inwards,  or  in  rais- 
ing or  depressing  either  side  of  the  foot,  though 
the  motions  are  greatly  restrained  by  the  ligaments 
which  connect  this  to  the  other  bones  of  the  tar- 
sus. A weakness  of  these  ligaments  causes  some- 
times an  unnatural  turn  of  the  fore-part  of  the 
foot  inwards  *. 

The  os  naviculare  is  wholly  cartilaginous  in  a 
new-born  infant. 

* The  defoiniity  in  cases  of  club-foot  is  chiefly  owing  to  the 
distortion  of  the  os  naviculare. 
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Of  the  Os  Cuboides. 

The  Os  Cuboides  * is  a very  irregular  cube. 
Behind,  it  is  formed  into  an  oblong  unequal  con- 
cavity, adapted  to  the  fore-part  of  the  os  calcis. 
There  is  a small  semicircular  smooth  cavity  on 
the  inner  side  of  this  bone,  where  it  is  joined 
to  the  os  naviculare ; immediately  before  which, 
an  oblong  smooth  plane  is  made  by  the  os  cunei- 
forme  externum.  Below  this,  the  bone  is  hollow  and 
rough.  On  the  internal  side  of  the  lower  surface,  a 
round  protuberance  and  fossa  are  found,  where  the 
musculus  adductor  pollicis  has  its  origin.  On  the 
external  side  of  this  same  surface,  there  is  a round 
knob,  covered  with  cartilage  ; immediately  before 
which,  a smooth  fossa  maybe  observed,  in  which  the 
tendon  of  the  peronaeus  primus  runs  obliquely  cross 
the  foot ; and  on  the  knob,  the  thin  flat  cartilage 
proper  to  this  muscle  plays ; in  place  of  which 
sometimes  a bone  is  found ; More  externally  than 
the  knob,  a rough  hollow  is  made,  for  the  strong 
ligaments  stretched  betwixt  this  bone  and  the  os 
calcis.  Before,  the  surface  of  the  os  cuboides  is 
flat,  smooth,  and  slightly  divided  into  two  planes, 
for  sustaining  the  os  metatarsi  of  the  little  toe,  and 
of  the  toe  next  to  it. 

* noAyjtte^ipay,  cubiformc,  quadratum,  grandinosum,  varium, 
tessarae,  multiforme. 


508 


OUTLINES  OF  ANATOMY. 


The  form  of  the  back-part  of  the  os  cuboides, 
and  the  ligaments  connecting  the  joint  there  with 
the  os  calcis,  both  concur  in  allowing  little  motion 
in  this  part  *. 

The  ossification  of  this  bone  is  scarcely  begun 
at  birth. 

Of  the  Os  Cuneiformt  Externum. 

The  Os  CuNEiFORME  Externum  f , if  we  regard 
its  situation  or  medium  by  its  bulk,  is  much  of  the 
shape  of  a wedge,  being  broad  and  flat  above, 
with  long  sides  running  obliquely  downwards,  and 
terminating  in  a sharp  edge.  The  upper  surface 
of  this  bone  is  an  oblong  square.  The  one  behind 
is  nearly  a triangle,  but  not  complete  at  the  in- 
ferior angle,  and  is  joined  to  the  os  naviculare. 
The  external  side  is  an  oblong  square  divided  as 
it  were  by  a diagonal  •,  the  upper  half  of  it  is 
smooth,  for  its  conjunction  with  the  os  cuboides ; 
The  other  is  a scabrous  hollow,  and  in  its  superior 
anterior  angle,  a small  smooth  impression  is  made 
by  the  os  metatarsi  of  the  toe  next  to  the  little 
one.  The  internal  side  of  this  bone  is  also  quad- 
rangular, with  the  fore-part  of  its  edge  made  flat 

• If  a weight  bears  on  an  arch,  that  arch  is  either  supported 
at  the  sides,  or  these  sides  are  joined  together.  It  is  in  the 
latter  way  that  this  joint  is  secured. 

When  this  ligament  is  sprained  or  tom,  it  generally  brings  oo 
a tedious  or  incurable  lameness. 


t Cbalcoideum  externum. 
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and  smooth  by  the  os  metatarsi  of  the  toe  next  to 
the  great  one,  and  the  back-part  is  also  flat  and 
smooth  where  the  os  cuneifornie  medium  is  con- 
tiguous to  it.  The  fore -part  of  this  bone  is  an 
oblong  triangle,  for  sustaining  the  os  metatarsi  of 
^e  middle  toe. 

Of  the  Os  Cune  forme  Medium. 

The  Os  CuNEiFORME  Medium,  or  Minimum,  is 
still  more  exactly  the  shape  of  a wedge,  than  the 
former.  Its  upper  part  is  square  ; — its  internal 
side  has  a flat  smooth  surface  above  and  behind,  for 
its  conjunction  with  the  following  bone  ; with  a 
small  rough  fossa  below  ; and  a considerable  share 
of  it  is  rough  and  hollow.  The  external  side  is 
smooth  and  a little  hollowed,  where  it  is  contiguous 
to  the  last  described  bone.  Behind,  this  bone  is 
triangular,  where  it  is  articulated  with  the  os  na- 
viculare  ; and  it  is  also  triangular  at  its  fore-part, 
where  it  is  contiguous  to  the  os  metatarsi  of  the 
toe  next  to  the  great  one. 

Of  the  Os  Cuneforme  Internum. 

The  Os  CuNEiFORME  Maximum,  or  Internum, 
differs  from  the  two  former  in  its  situation,  which  is 
more  oblique  than  theirs.  Besides,  its  broad  thick 
part  is  placed  below,  and  the  small  thin  point  is 
above  and  outwards ; while  its  under  broad  sur- 
face is  concave,  for  allowing  a safe  passage  to  the 
flexors  of  the  great  toe.  The  surface  of  this  os 
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cuneiforme  behind,  where  it  i?  joined  to  the  os 
naviculare,  is  hollow,  smooth,  and  of  a circular 
figure  below,  but  pointed  above.  The  external 
side  consists  of  two  smooth  and  flat  surfaces,  whose 
direction  is  nearly  at  right  angles  with  each  other. 
With  the  posterior,  that  runs  obliquely  from  be- 
low forwards  and  upwards,  the  os  cuneiforme  mi- 
nimum is  joined  ; and  with  the  anterior,  whose 
direction  is  longitudinal,  the  os  metatarsi  of  the 
toe  next  to  the  great  one  is  connected.  The  fore- 
part of  this  bone  is  semilunar,  but  flat  and  smooth, 
for  sustaining  the  os  metatarsi  of  the  great  toe. 
The  internal  side  is  scabrous,  with  two  remarkable 
tubercles  below,  from  which  the  musculus  abductor 
pollicis  rises ; and  the  tibialis  anticus  is  inserted 
into  its  upper  part. 

The  three  cuneiform  bones  are  all  so  secured  by 
ligaments,  that  very  little  motion  is  allowed  in 
any  of  them,  and  they  are  cartilaginous  in  a foetus 
of  nine  months. 

These  seven  bones  of  the  tarsus,  when  joined, 
are  convex  above,  and  concave  below  ; thus  the 
several  muscles,  tendons,  and  vessels,  that  lie  in  the 
sole  of  the  foot,  are  safely  lodged.  And  in  the  re- 
cent subject,  their  upper  and  lower  surfaces  are 
covered,  and  strongly  united  by  other  strong 
ligaments.  Notwithstanding  the  many  surfaces  co- 
vered with  cartilage,  some  of  which  are  of  the 
form  of  the  very  moveable  articulations,  no  more 
motion  is  here  allowed,  than  only  to  prevent  too 


OF  THE  METATARSUS.  511 

great  a shock  of  the  fabric  of  the  body  in  walk- 
ing, leaping,  &-c.,  by  falling  on  too  solid  a base  ; 
which,  if  it  was  one  continued  bone,  would  like- 
wise be  much  more  liable  to  be  broken  ; and,  in 
order  to  make  our  foot  accommodate  itself  to  the 
surfaces  we  tread  on,  by  becoming  more  or  less 
hollow,  or  by  raising  or  depressing  either  side  of 
it,  as  might  be  judged  by  what  was  said  of  the 
particular  bones. 

Sprains  here  occasion,  as  in  the  wrist,  great 
pain  and  obstinate  tumors,  which  too  often  cause 
carious  bones. 

Of  the  Metatarsus. 

The  Metatarsus  *,  is  composed  of  five  bones, 
which,  in  their  general  characters,  agree  with  the 
metacarpal  bones ; but  may  be  distinguished  from 
them  by  the  following  marks  ; 1.  They  are  long- 
er, thicker,  and  stronger.  2.  Their  anterior 
round  ends  are  not  so  broad,  and  are  less  in  pro- 
portion to  their  bases.  3.  Their  bodies  are  sharp- 
er above,  and  flatter  on  the  sides,  with  their  in- 
ferior ridge  inclined  more  to  the  outside.  4.  The 
tubercles  at  the  lower  parts  of  the  round  head  are 
larger. 

The  first  or  internal  metatarsal  bone  is  easily 
distinguished  from  the  rest  by  its  thickness.  The 

* Planta,  planum,  vestigium,  solium,  pectus, 

praecordium,  pectusculum,  ^ 
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one  next  to  it  is  the  longest,  and  with  its  sharp 
edge  almost  perpendicular.  The  others  are  short- 
er and  more  oblique,  as  their  situation  is  more  ex- 
ternal, Which  general  remarks,  with  the  de- 
scription I am  now  to  give  of  each,  may  teach  us 
to  distinguish  them  from  each  other. 

The  os  metatarsi  pollicis,  is  by  far  the  thickest  and 
strongest,  as  having  much  the  greatest  weight  to 
sustain.  Its  base  is  oblong,  irregularly  concave, 
and  of  a semilunar  figure,  to  be  adapted  to  the  os 
cuneiforme  maximum.  The  inferior  edge  of  this 
base  is  a little  prominent  and  rough,  where  the 
tendon  of  the  peronaeus  primus  muscle  is  inserted. 
On  its  outside  an  oblique  circular  depression  is 
made  by  the  second  metatarsal  bone.  Its  round 
head  has  generally  on  its  fore-part  a middle  ridge, 
and  two  oblong  cavities,  for  the  ossa  sesamoidea ; 
and  on  the  external  side,  a depression  is  made  by 
the  following  bone. 

The  os  metatarsi  of  the  second  toe,  is  the  longest  of 
the  five,  with  a triangular  base  supported  by  the 
os  cuneiforme  medium,  and  the  external  side  pro- 
duced into  a process  ; the  end  of  which  is  an  ob- 
lique smooth  plane,  joined  to  the  os  cuneiforme 
externum.  Near  the  internal  edge  of  the  base, 
this  bone  has  two  small  depressions,  made  by  the 
os  cuneiforme  maximum,  between  which  is  a 
rough  cavity.  Farther  forwards,  we  may  observe 
a smooth  protuberance,  which  is  joined  to  the 
foregoing  bone.  On  the  outside  of  the  base  are 
two  oblong  smooth  surfaces,  for  its  articulation 
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^ith  the  following  bone  ; the  superior  smooth 
surface  being  extended  longitudinally,  and  the  in- 
ferior perpendicularly  ; between  which,  there  is  a 
rough  fossa. 

The  os  metatarsi  of  the  middle  toe,  is  the  second 
in  length.  Its  base,  supported  by  the  os  cuneiforme 
externum,  is  triangular j but  slanting  outwards, 
where  it  ends  in  a sharp-pointed  little  process  ; 
and  the  angle  below  is  not  completed. 

The  internal  side  of  this  base  is  adapted  to  the 
preceding  bone  ; and  the  external  side  has  also' 
two  smooth  surfaces  covered  with  cartilage,  but 
of  a different  figure  ; for  the  upper  one  is  concave, 
and,  being  round  behind,  turns  smaller  as  it  ad- 
vances forwatds ; and  the  lower  surface  is  little, 
smoothj  convex,  and  very  near  the  edge  of  the 
base. 

The  os  metatarsi  of  the  fourth  toe^  is  nearly  as  long 
as  the  former,  with  a triangular  slanting  base  join- 
ed to  the  os  cuboides,  and  made’  round  at  its  ex- 
ternal angle,  having  one  hollow  smooth  surface 
on  the  outside,  where  it  is  pressed  upon  by  the 
following  bone,  and  two  on  the  internal  side,  cor- 
responding to  the  former  bone  ;■  behind  which,  is 
a long  narrow  surface  impressed  by  the  os  cunei- 
forme externum. 

The  os  metatarsi  of  the  little  toe,  is  the  shortest^ 
situated  with  its  two  fiat  sides  above  and  below, 
and  with  the  ridges  laterally.  The  base  of  it, 
part  of  which  rests  on  the  os  cuboides,  is  very  large* 
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tuberous,  and  produced  into  a long  pointed  pro- 
cess externally,  where  part  of  the  abductor  mini- 
mi digiti  is  fixed  ; and  into  its  upper  part,  the 
peronaeus  secundus  is  inserted.  Its  inside  has  a 
flat  conoidal  surface,  where  it  is  contiguous  to  the 
preceding  bone. 

When  we  stand,  the  fore  ends  of  these  meta- 
tarsal bones,  and  the  os  calcis,  are  our  only  sup- 
porters *,  and  therefore  it  is  necessary  they  should 
be  strong,  and  should  have  a confined  motion. 


Of  the  Toes. 

The  bones  of  the  Toes  are  much  a-kin  to  those 
of  the  thumb  and  fingers : Particularly  the  two 
of  the  great  toe  are  precisely  formed  as  the  tv.'o 
of  the  thumb  ; only  their  position,  in  respect 
of  the  other  toes,  is  not  oblique  ; and  they  are 
proportionally  much  stronger,  because  they  are 
subjected  to  a greater  force ; for  they  sustain 
the  force  with  which  our  bodies  are  pushed  for- 
wards by  the  foot  behind  at  every  step  we  make  ; 
and  on  them  principally  the  weight  of  the  body 
is  supported,  when  we  are  raised  on  our  tip- 
toes. 

The  three  bones  in  each  of  the  other  four 
toes,  differ  from  those  of  the  fingers,  in  these 
particulars.  They  are  less,  and  smaller  in  pro- 
portion to  their  lengths : Their  bases  are  much 
larger  than  their  anterior  ends ; Their  bodies 
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iHol’e  narrow  above  and  below,  and  flatter 
on  the  sides.  The  first  phalanx  is  proportionally 
much  longer  than  the  bones  of  the  second  and 
third,  which  are  very  short. 

Of  the  four,  the  toe  next  to  the  great  one,  has 
the  largest  bones  in  all  dimensions,  and  more  ex- 
ternally the  toes  are  less.  The  little  toe,  and  fre- 
quently that  next  to  it,  have  the  second  and  third 
bones  intimately  united  into  one  ; which  may  be 
owing  to  their  little  motion,  and  the  great  pressure 
they  are  subjected  to. 

The  toes  are  of  good  use  to  us  in  walking  ; for, 
when  the  sole  is  raised,  they  bring  our  body,  with 
its  centre  of  gravity,  perpendicular  to  the  advan- 
ced foot. 

The  bones  of  the  metatarsus  and  toes,  are  in  the 
same  condition  in  children  as  those  of  the  meta- 
carpus and  fingers. 

The  only  bones  remaining  to  be  described,  are 
the  small  ones,  which  are  found  at  the  origin  of 
the  gastronemi  muscles,  at  the  1st  and  2d  joints 
of  the  great  toe,  and  at  the  joint  of  the  thumb  and 
fingers,  called, 


Ossa  Sesamoidea. 

The  Ossa  Sesamoidea,  are  of  very  dif- 
ferent figures  and  sizes,  and  are  generally  said 
to  resemble  the  seed  of  the  sesamum.  Their 
Kk2 


516 


OUTLINES  07  ANATOMY. 


number/  figure,  situation,  and  magnitude,  are  so 
uncertain,  that  it  were  in  vain  to  insist  on  the  dif- 
ferences of  each. 

The  sesamoid  bones  at  the  first  joint  of  the  great 
toe  are  much  larger  than  any  other,  are  early  form- 
ed, and  are  seldom  wanting  in  an  adult.  These 
bones,  by  increasing  the  angle  of  insertion  of  the 
tendons  of  the  flexor  muscles,  add  considerably  to 
the  force  of  these  muscles ; and  they  may  possibly 
tend  to  prevent  the  above  tendons  from  being  com- 
pressed by  the  weight  of  the  body  *. 

* That  the  sesamoid  bones  are  not  formed  in  consequence  of 
pressure,  is  evident,  as  in  the  foetus  a few  months  after  con- 
ception, there  are  cartilages  of  a similar  figure  as  the  sesamoid- 
bones. 
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CHAPTER  II. 

MUSCLES  OF  THE  PELVIS  AND  USTEERIOE, 
EXTEEMITIES. 

Sect.  I. 

MUSCLE  OF  THE  PELVIS, 

Ilio-Costalis,  or  Quadratus  Lumborum. 

TP  HIS  muscle  takes  its  origin  from  the  lateral  and 
posterior  half  of  the  spine  of  the  os  ilium,  between 
the  origins  of  the  psoas  magnus,  and  transversalis 
abdominis,  and  it  is  inserted  into  the  transverse 
processes  of  the  lumbar  vertebrae,  and  into  the 
posterior  part  of  the  last  rib,  and  into  the  side  of 
the  last  vertebrae  of  the  back. 

By  this  muscle,  the  last  rib  is  pulled  dowii,  as 
in  difficult  expiration,  and  uffien  the  muscles  of 
both  sides  are  at  the  same  time  thrown  into  action, 
the  loins  are  bent. 
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Sect.  II. 

OF  THE  TENDINOUS  APONEUROSIS  OF  THE  IN- 
FERIOR EXTREMITY,  AND  MUSCLE  PRO- 
PER TO  IT. 

At  present  it  is  proposed  to  describe  in  very 
general  terms  the  tendinous  aponeurosis  of  the  in- 
ferior extremity. 

The  fascia  of  the  thigh,  which  has  been  called 
fascia  lata,  is  made  up  partly  of  tendinous,  and 
partly  of  ligamentous  fibres. 

It  is  smooth  on  its  external  surface,  and  consi- 
derably thicker  on  the  outer  than  on  the  inner 
side  of  the  thigh,  and  it  not  only  covers,  but  also 
enters  between  the  muscles  of  the  thigh. 

The  upper  part  of  this  fascia,  which  is  very 
intimately  interwoven  with  the  crural  arch,  (in  a 
manner  to  be  afterwards  more  fully  described),  is 
covered  by  a very  thin  tendinous  fascia,  called  the 
glandular  fascia. 

The  large  vein,  called  vena  saphana  major,  runs 
between  the  fascia  lata  and  the  skin,  and  sinks 
beneath  a cresceni-Uke  Jold  of  Jascia,  to  join  the 
deep  femoral  vein. 

There  are  many  small  nerves  which  ramify 
above  this  fascia  of  the  thigh,  which  are  derived 
from  the  lumbar  and  anterior  crural  nerve;  and 
also  a number  of  lymphatic  glands,  and  lymphatic 
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vessels  which  appear  like  lines  of  a whitish  colour, 
and  enter  the  inguinal  lymphatic  glands,  at  the  up- 
per and  inner  part  of  the  thigh. 

This  fascia  is  connected  to  the  crural  arch,  with 
the  sacro-sciatic  ligaments,  if  the  tendons  of  the 
glutaeus  maximus,  and  tensor  vaginae  femoris,  with 
the  linea  aspera,  condyles  of  the  thigh-bone,  and 
patella,  and  is  attached  also  to  the  upper  parts 
of  the  tibia  and  fibula,  and  being  continued,  forms 
the  fascia  of  the  leg. 

The  fascia  of  the  leg  is  connected  to  every  pro- 
jecting part  of  the  bones,  becoming  thinner  to- 
wards the  under  part  of  the  leg,  and  where  it 
passes  over  the  ancle.  It  forms  a strong  annular 
or  transverse  ligament,  which  extends  from  the 
outer  ancle  and  neighbouring  part  of  the  os  calcis, 
and  is  fixed  to  the  malleolus  internus,  and  os  na- 
viculare.  This  ligament  binds  down  the  tendons 
of  the  extensor  muscles. 

There  is  a muscle  proper  to  the  upper  part  of 
the  fascia,  called 

Ilio-Femoralis,  or  Tensor  Vagince  Femoris. 

This  muscle  arises  from  the  external  part  of 
the  anterior  superior  spinous  process  of  the  os 
ilium,  and  is  fixed  into  the  fascia,  where  it  co- 
vers the  upper  and  outer  side  of  the  thigh,  a little 
below  the  trochanter  major, 
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The  use  of  this  muscle  is,  to  stretch  the  fascia^ 
and  to  assist  in  the  abduction  of  the  thigh. 

The  tendinous  fascia  of  the  sole  of  the  foot, 
which  is  very  thick  and  strong,  extends  between 
the  prominent  and  anterior  part  of  the  os  calcis, 
and  to  the  heads  of  the  metatarsal  bones,  to  which 
it  is  fixed  by  its  bifurcated  extremities,  between 
which  the  tendons  of  the  flexor  muscles  pass. 


Sect.  III. 

MUSCLES  INSERTED  INTO  THE  TROCHANTER. 

MAJOR. 

The  muscles  inserted  into  the  trochanter  major, 
move  the  thigh-bone  within  the  acetabulum,  in 
such  a manner,  as  to  turn  the  toes  outwards,  or 
in  the  contrary  direction. 

Sacro-Femoralis,  or  Glutaus  Maximus. 

This  very  thick  and  strong  muscle,  takes  its 
origin  from  the  posterior  edge  of  the  os  ilium, 
from  the  lateral  surface  of  the  os  sacrum,  and 

■ ■ i 

from  the  posterior  part  of  the  sacro-sciatic  li- 
gaments, and  is  fixed  into  the  posterior  part  of 
the  thigh-bone,  below  the  great  trochanter,  and 
into  the  fascia  lata  of  the  thigh 

By  this  muscle,  the  ball  of  the  os  femoris  is  ro- 
tated outwards. 
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This  is  one  of  the  most  powerful  muscles,  bj 
which  the  body  is  kept  erect. 

Ilio-Trochanterus  major,  or  GlutcEus  Medius. 

This  muscle  arises  from  the  circumference  and 
outer  edge  of  the  dorsum  of  the  os  ilium,  and  its 
radiated  fibres  are  collected  and  inserted  into  the 
upper  part  of  the  trochanter. 

By  the  above  muscle,  the  thigh  is  rotated  out- 
wards. 

Ilio-Trochanterus  minor,  ox Glut(Eus  Minimus. 

This  muscle  arises  from  the  anterior  and  in- 
ferior part  of  the  os  ilium  ; the  fibres  of  the 
muscle  run  in  a radiated  manner,  and  are  inserted 
by  a thin  and  broad  tendon,  into  the  anterior  and 
superior  part  of  the  trochanter  major. 

The  four  following  muscles  turn  t;he  thigh  on 
its  axis  from  within  outwards. 

Sacrq-Trochanterus,  or  Pyriformis, 

This  muscle  arises  from  the  inner  side  of  the  2d, 
3d,  and  4th  pieces  of  the  os  sacrum  ; and  passes 
out  of  the  pelvis  above  the  upper  sacro-sciatic 
ligament,  and  is  fixed  by  a strong  round  tendon, 
into  the  top  of  the  great  trochanter. 

This  muscle  is  covered  by  the  glutaeus  maxi- 
mus,  and  medius  muscles. 
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Sub  Pubo-Trochanterus,  or  Obturator  Inter- 
nus. 

This  muscle  extends  between  the  internal 
part  of  the  membrane,  which  fills  up  the  for- 
amen obturatorium,  and  the  great  trochanter, 
and  its  tendon  passes  over,  and  revolves  upon 
the  posterior  edge  of  the  ischium,  between  the 
two  following  muscles. 

Ischii-Trochanteri,  or  Gemini. 

These  muscles  which  lie  below  the  pyriform 
muscle,  take  their  origins  from  the  posterior  edge 
of  the  ischium,  and  are  inserted  into  the  top  of 
the  great  trochanter. 

Ischio-Trochanterus,  or  Quadratus  Femoris. 
This  muscle,  which  is  placed  under  the  pre- 
ceding, extends  between  the  tuberosity  of  the  os 
ischium,  and  posterior  edge  of  the  great  trochan- 
ter, rotates  the  thigh  from  within  outwardly. 


Sect.  IV. 

THE  MUSCLES  INSERTED  INTO  THE  TROCHANTER 
MINOR,  WHICH  ARE  FLEXORS  OF  THE  THIGH. 

Prje-Lumbo-Trochanterus,  or  Psoas  Magnus. 

This  muscle  arises  from  the  sides  of  the  trans- 
verse processes  of  the  lumbar  and  last  dorsal  ver- 


Muscles  of  the  thigh.  ^2S 

tebra,  it  passes  along  the  brim  of  the  pelvis,  and 
and  is  inserted  into  the  lesser  trochanter. 

Ilio-Trochantinus,  or  lllacus  Interms. 

This  muscle  takes  its  origin  from  the  transverse 
process  of  the  lowest  lumbar  vertebra,  and  also 
from  the  inner  surface  of  the  os  ilium  ; it  passes 
along  the  brim  of  the  pelvis,  and  is  fixed,  along 
with  the  former  muscle,  into  the  lesser  trochanter. 

This  muscle  is  covered  by  a strong  fascia,  which 
is  fixed  into  the  posterior  part  of  the  crural  arch  ; 
and  a part  of  the  fascia  is  continued  behind  the 
femoral  vessels,  and  forms  the  posterior  part  of  the 
crural  sheath. 

Pubo-Femoralis,  or  Pecthialis. 

This  muscle  which  arises  from  the  superior  mar- 
gin of  the  os  pubis,  and  forms  a part  of  the  brim 
of  the  pelvis,  is  fixed  by  a thin  tendon  into  the 
trochanter  minor,  and  linea  aspera  below  it. 

The  following  muscles  draw  the  thighs  inwards, 
and  towards  each  other. 

SuB-PuBo,  SuB-PuBi,  Ischii-Femorales,  or  T/'i- 

ceps  Adductor  Femoris. 

The  first  portion  arises  from  the  symphysis  pu- 
bis ; the  second  from  the  descending  branch  of 
the  os  pubis  ; and  the  third  from  the  tuberosity  of 
the  ischium. 

These  muscles  are  fixed  into  the  whole  length 
pf  the  linea  aspera. 
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The  three  Itist  muscles  are  counteracted  by  the 

Sub-Pubo-Trochant|:k.us  Externus,  or  Obtura- 
tur  ExternuSy 

This  muscle,  which  covers  the  foramen  obtura- 
torium,  arises  from  the  edge  of  the  obturator  hole, 
^d  is  fixed  into  tne  trochanter  major. 


Sect.  V, 

MUSCLES  OF  THE  LEG. 

The  leg  is  extended  by  four  muscles,  which  are 
inserted  into  the  patella  or  rotula  by  a common 
tendon. 

Ilio-Rotularis,  or  Rectus  Anterior  Cruris*. 

This  muscle  arises  from  the  inferior  and  ante- 
rior spinous  process  of  the  os  ilium,  and  from  the 
capsular  ligament  of  the  joint,  and  extends  along 
the  whole  anterior  part  of  the  thigh. 

This  penniform  muscle,  is  fixed  into  the  upper 
extremity  of  the  patella. 

The  three  other  extensors  of  the  leg  have  been 
described  by  some  authors  under  the  name  Tri~ 
femoralis. 


Vid.  Plate  2.  fig.  S. 
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Middle  of  the  Trifemoro-Rotularis,  or  Cru~ 
rails. 

This  muscle,  which  is  situated  undet  the  pre- 
ceding muscle,  arises  from  the  whole  anterior  sur- 
face of  the  thigh-bone,  and  is  fixed  into  the  pos- 
terior surface  of  the  tendon  of  the  rectus  mus- 
cle. 

Outer  Share  of  the  TrifeMoro-Rotularis,  or 
Vastus  Externus. 

This  muscle,  which  occupies  the  outer  side  of 
the  thigh-bone,  arises  from  the  anterior  surface  of 
the  root  of  the  trochanter  major,  arid  from  the 
outer  edge  of  the  linea  aspera,  and  is  inserted  in- 
to the  external  surface  of  the  tendon  of  the  rec- 
tus cruris. 

Inner  Share  oF  the  Trifemoro-Rotularis,  or 
Vastus  Internus. 

This  muscle  fills  up  the  inner  part  of  the  thigh- 
bone, and  arises  from  the  root  of  the  trochanter 
minor,  from  the  upper  edge  of  the  linea  aspera^ 
and  from  the  whole  internal  surface  of  the  thigh- 
bone, and  it  is  inserted  into  the  lateral  surface  of 
the  tendon  of  the  rectus  cruris. 

The  above  muscles  are  counteracted  by  the  six 
following  strong  flexor  muscles. 
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Ischio-Peroneus,  or  Biceps  Flexor  Cruris, 

This  muscle  consists  of  two  parts  ; the  longer 
is  derived  from  the  outer  part  of  the  tuberosity  of 
the  os  ischium,  and  the  other  from  the  middle  of 
the  linea  aspera  of  the  os  femoris : below  the  in- 
sertion of  the  glutaeus  maximus,  both  parts  unite, 
and  are  fixed  into  the  outer  part  of  the  head  of 
the  fibula. 

Ischio-Sub-Tibialis,  or  Semimembranosus. 

This  muscle  takes  its  rise  from  the  upper  and 
outer  parts  of  the  tuberosity  of  the  os  ischium,  and 
the  fibres  are  connected  to  a flat  tendon,  which  is 
inserted  into  the  upper  and  inner  side  of  the  ti- 
bia. 

This  is  a semipenniform  muscle. 

Ischio-Pr.5:tibialis,  or  Semitendinosus. 

This  muscle  also  arises  from  the  tuberosity  of 
the  os  ischium,  and  it  is  inserted  into  the  upper 
and  inner  part  of  the  tibia. 

The  leg  is  not  only  bent  backwards,  but  also  in- 
wards by  this  muscle. 

Ilio-Pr^-Tibialis,  or  Sartoi'iiis  * . 

This  muscle  arises  from  the  anterior  and  supe- 
rior spinous  process  of  the  os  ileum,  between  the 


Vid.  Plate  2.  fig.  1. 


FLEXOR  MUSCLES  OF  THE  LEG.  527 

crural  arch  and  tensor  vaginalis  femoris,  and  passes 
for  some  way  upon  the  rectus  cruris,  then  over 
the  vastus  internus,  then  over  the  triceps  and  ad- 
ductor magnus,  or  in  a spiral  direction  over  the 
fore  part  of  the  thigh,  it  passes  behind  the  inner 
condyle  of  the  thigh-bone,  and  is  inserted  into  the 
upper  and  inner  part  of  the  tibia  by  a broad  thin 
tendon,  immediately  below  the  anterior  tubercle 
of  the  tibia  above  the  tendons  of  the  gracilis  and 
semitendinosus  *. 

By  this  muscle,  the  leg  is  bent  obliquely  in- 
wards on  the  thigh. 

Pu30-Pr.etibialis,  ov  Gracilis. 

This  muscle  arises  from  the  lower  part  of  the 
symphysis  pubis,  and  descends  along  the  inner 
side  of  the  thigh,  and  is  inserted  into  the  tibia  be- 
low the  sartorius  muscle. 

The  use  of  this  muscle  is  to  assist  in  the  flexion 
of  the  knee,  after  it  has  been  bent  by  the  flexors 
of  the  leg. 

Pgplito-Tibialis,  or  Popliteus. 

This  muscle  extends  between  the  external  con- 
dyle of  the  thigh-bone,  the  back  part  of  the  cap- 
sular ligament  of  the  joint,  and  the  internal  and 
upper  part  of  the  tibia. 

By  this  muscle,  the  leg  is  not  only  bent  j hut 
when  bent,  it  is  rolled  inwards. 


* Vid.  Plate  2.  fig.  1. 
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Sect.  VI. 

MUSCLES  OF  THE  ANCLE  OR  TARSUSj  AND  OF  THE 
METATARSUS. 

The  muscles  which  move  the  foot,  may  be  di- 
vided into  three  classes  : 

1.  Those  which  bend  the  foot. 

2.  Those  which  extend  the  foot  by  the  medium 
of  the  terido  Achillis,  and  are  the  principal  agents 
in  walking,  running,  dancing,  &c. 

3.  Those  which  lift  the  foot  to  either  side. 

The  flexion  of  the  foot  with  respect  to  the  leg, 
or  of  the  leg  with  respect  to  the  foot,  is  accom- 
plished by  two  muscles. 

Tibio-super-Tarseus,  or  Tibialis  Anticus. 
This  muscle  arises  from  the  fore-part  of  the  ti- 
bia, and  from  the  interosseous  ligament,  and  its 
tendon  passes  below  the  annular  ligament  over  the 
astragalus  and  os  naviculare,  and  is  fixed  into  the 
os  cuneiforme  internum  and  metatarsal  bone  of  the 
great  toe. 

Tibio-sub-Tarseus,  or  Tibialis  Posticus. 

This  muscle  takes  its  origin  from  the  posterior 
surface  of  the  tibia,  fibula,  and  interosseous  liga- 
ment ; and  its  fibres  are  disposed  obliquely  in  respect 
to  a middle  tendon,  which  passes  behind  the  inner 
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ancle  through  a groove  in  the  tibia,  and  fixed  in- 
to the  os  naviculare. 

By  this  muscle,  the  inner  side  of  the  foot  is 
raised. 

Of  the  Muscles  which  arise  from  the  Perone,  or 
Fibula. 

Peroneo-Tarseus,  or  Peroneus  Longus. 

This  muscle  arises  from  the  fore-part  of  the 
head  of  the  fibula,  and  from  the  outer-part  of  the 
same  bone. 

The  muscular  fibres  are  fixed  into  the  tendon, 
like  the  plumage  of  a pen  into  its  stalk.  The  ten- 
don of  this  muscle  is  lodged  in  a groove,  formed 
by  the  malleolus  externus  ; it  passes  across  the 
sole  of  the  foot  in  a groove  in  the  cuboid  bone, 
and  is  fixed  into  the  outside  of  the  metatarsal  bone 
of  the  great  toe,  and  os  cuneiforme  internum. 

By  this  muscle,  the  foot  is  extended,  and  the 
inner  edge  of  it  turned  downwards. 

Peroneo-Metatarseus  Magnus,  or  Peroneus 

Brevis. 

This  muscle  takes  its  rise  from  the  outer  part  of 
the  fibula,  and  its  tendon  passes  behind  the  outer 
ancle,  in  the  same  sheath  with  the  preceding  mus- 
cle, and  is  fixed  into  the  external  part  of  the  me- 
tatarsal bone  of  the  little  toe. 

The  use  of  this  muscle  is  to  pull  the  outer  edge 
of  the  foot  upwards. 

VOL.  I. 
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■ By  the  weight  of  the  body,  the  leg  is  bent  for- 
wards on  the  foot ; to  obviate  which,  there  are 
f/iree  very  powerful  extensor  muscles  which  com- 
pose the  calf  of  the  leg,  and  which  act  upon  the 
foot  by  the  medium  of  the  tendo  Achillis. 

Bi-Femoralis  Calcaneus,  or  Gastrocnemius. 

This  muscle  consists  of  two  strong  heads,  which 
are  connected  with  the  upper  and  back  parts  of 
the  condyles  of  the  thigh-bone  ; a little  below, 
the  fleshy  bellies  are  united  in  a middle  tendon, 
which  is  joined  to  that  of  the  following  muscle. 

Tibio-Calcaneus,  or  Soleus. 

This  compound  penniform  muscle  * rises  from 
the  posterior  and  upper  surface  of  the  tibia  and 
Hbula.  The  flesh  of  this  muscle  is  covered  by  the 
tendon  of  the  former  muscle. 

Femori-Calcaneus,  or  the  Plantaris. 

This  muscle  arises  from  the  upper  and  back 
part  of  the  external  condyle  of  the  thigh-bone, 
and  from  the  capsular  ligament  of  the  joint. 

From  the  muscle,  a thin  tendon  descends  be- 
tween the  inner  heads  of  the  gastrocnemii  muscles, 
which  is  fixed  into  the  inner  edge  of  the  tendo 
Achillis,  and  into  the  posterior  part  of  the  o? 
calcis. 

* Vid.  Plate  2. 
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Sect.  VII. 

MUSCLES  OF  THE  TOES. 

There  are  extensor,  flexor,  abductor  and  ad- 
ductor muscles  proper  to  the  toes. 

There  are  three  extensor  muscles  of  the  toes, 

Peroneo-Super-Unguialis,  or  the  Extensor  Lon- 
gus  Digitorum  Pedis. 

This  muscle  takes  its  rise  from  the  outer  part 
of  the  head  of  the  tibia,  from  the  fibula  and  from 
the  interosseous  ligament ; and  below  the  middle 
of  the  leg,  it  splits  into  four  tendons,  which  in 
their  course  pass  under  the  annular  ligament,  and 
are  inserted  into  the  root  of  the  first  phalanx  of 
each  of  the  fiour  small  toes,  and  are  expanded  over 
the  upper  side  of  the  toes  as  far  as  the  last  pha- 
lanx. 

Galcaneo-Super-Unguialis,  or  Extensor  B?'e~ 
vis  Digitorum  Pedis. 

This  muscle  arises  from  the  upper  and  anterior 
part  of  the  os  calcis,  from  the  os  cuboides  and 
astragalus  ; it  then  divides  into  four  distinct  mus- 
cles, which  are  inserted  into  the  first  phalanx  of 
the  great  toe,  and  into  all  the  other  toes  excepting 
the  little  toe. 
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Peroneo-SupeR'Unguialis,  or  Extensor  Longus 
Pollicis  Pedis. 

This  muscle  arises  from  the  fibula  and  interos- 
seous ligament ; the  tendon  of  this  muscle  passes 
over  the  fore-part  of  the  astragalus  and  os  navi- 
culare,  and  is  fixed  into  the  base  of  the  first  and 
second  phalanges  of  the  great  toe. 

This  muscle  not  only  extends  the  great  toe,  but 
also  bends  the  ancle. 

There  are  also  three  Jiexor  muscles  of  the  toes. 

Tibio-Subunguialis,  or  Flexor  Longus  Digito- 
rum  Pedis. 

This  muscle  arises  from  the  posterior  and  flatten- 
ed portion  of  the  tibia ; below  the  soleus  muscle^ 
the  fibres  pass  obliquely  into  a tendon  which  is 
situated  on  the  posterior  edge  of  the  muscle.  The 
tendon  is  lodged  within  a groove  behind  the  inner 
ancle,  and  bound  down  by  a strong  ligament. 

This  muscle  divides  in  the  sole  of  the  foot  into 
four  tendons,  (which  pass  through  slits  in  the  ten- 
dons of  the  flexor  digitorum  brevis),  and  which 
are  inserted  into  the  last  joint  of  the  lesser  toes. 

By  this  muscle,  all  the  joints  are  bent,  but 
chiefly  the  last  joint. 

Flexor  Digitorum  Accessorius,  or  Car- 

nea  Sylvii. 

This  muscle,  which  is  connected  by  two  por- 
tions to  the  os  calcis,  and  is  fixed  into  the  tendqns 
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of  the  preceding  muscle ; assists  in  bending  the 
toes. 

Planto-Sub-Phalangeus,  or  Lumbrkales. 

The  lumbricales  are  four  thin  portions  of  mus- 
cles, which  are  fixed  to  the  tendons  of  the  flexor 
profundus,  the  inside  of  the  first  joint  of  the  four 
small  toes,  and  the  tendinous  expansion  which  is' 
derived  from  the  extensor  muscles  which  covers 
the  upper  part  of  the  toes. 

These  muscles  increase  the  extent  of  the  flexion: 
of  the  toes. 


Calcaneo-Sub-Unguialis,  or  Flexor  Brevis  Di- 
gitorum  Pedis  Perforatus. 

This  short  flexor  muscle  arises  from  the  in- 
ferior and  anterior  part  of  the  os  calcis,  and  front 
the  aponeurosis  plantaris,  it  splits  into  four  small 
tendons,  which  give  passage  to  the  tendons  of  the 
long  flexor  ••  and  are  then  fixed  into  the  second 
phalanx  of  the  four  small  toes. 

Besides  the  muscles  enumerated  in  the  preced- 
ing pages,  the  following  are  proper  to  the  great 
and  little  toes,  viz.  calco-sub-phalangeus,  or  the 
abductor  pollicis ; metatarso-sub-phalangeus-trans- 
versalis-pedis,  or  transversalis  pedis  \ metata^rsU- 
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sub-phalangeus-pollicis,  or  adductor  pollicis  j tar- 
so-phalangeus,  or  flexor  longus  pollicis  pedis  ; tar- 
so-sub-phalangeus-pollicis,  or  flexor  brevis  pol- 
licis ; calco-sub-phalangeus-minimi-digiti,  or  ab- 
ductor minimi  digiti ; tarso-sub-phalangeus-mi- 
nimi-digiti,  or  flexor  brevis  minimi  digiti. 


Tarso-Phalangeus,  or  Flexor  Longus  Pollicis 
Pedis. 

This  muscle,  which  bends  the  great  toe,  arises 
from  the  posterior  part  of  the  fibula ; and  the 
tendon  of  the  muscle  passes  through  a groove  in 
the  tibia,  then  through  a groove  in  the  astra- 
galus, crosses  the  sole  of  the  foot,  and  is  inserted 
into  the  last  joint  of  the  great  toe. 


Calco-Sub-Phalangeus-Pollicis,  or  Abductor 

Pollicis  Pedis. 

This  muscle  takes  its  rise  from  the  lower  and 
inner  part  of  the  heel-bone,  and  from  that  bone  by 
a tendon,  where  it  joins  with  the  os  naviculare, 
and  is  inserted  into  the  os  sesamoideum  internum, 
and  root  of  the  first  joint  of  the  great  toe. 

By  this  muscle,  the  great  toe  is  pulled  from  the 
others. 
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Metatarso-Sub-Phalangeus-Transversalis 
PoLLicis,  or  Transversalis  Pedis. 

This  muscle  takes  its  rise  from  the  metatarsal 
bone  of  the  little  toe ; crosses  over  the  anterior 
extremities  of  the  other  metatarsal  bones,  and  is 
inserted  into  the  fore-part  of  the  metatarsal  bone 
of  the  great  toe,  and  into  the  internal  sesamoid 
bone. 

By  this  muscle,  the  foot  is  made  narrower,  the 
outer  and  inner  toes  being  drawn  towards  each 
other. 

Metatarso-Sub-Phalangeus  Pqllicis,  or  Ad- 
ductor PoUicis. 

This  muscle  takes  its  origin  by  a long  tendon 
from  the  under  part  of  the  os  calcis,  os  cuboides  and 
os  cuneiforme  externuni,  and  root  of  the  metatarsal 
bone  of  the  second  toe ; it  is  divided  into  two  por- 
tions, which  are  inserted  into  the  external  os  sesa- 
moideum,  and  root  of  the  metatarsal  bone  of  the 
great  toe. 

By  this  muscle,  the  great  toe  is  pulled  towards 
the  other  toes. 

Tarso-Sub-Phalangeus  Pollicis,  or  Flexor  Brer 
. vis  PoUicis.  - . 

This  muscle  extends  between  the  fore  under 
part  of  the  os  calcis,  and  the  external  sesamoid 
bone,  and  root  of  the  first  bone  of  the  great 
toe. 

L 14 
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By  this  muscle,  the  first  joint  of  the  great  toe 
is  bent. 

Calco-Sub-Phalangeus  Minimi  Digiti,  or  Ah- 

ductor  Minimi  Digiti. 

This  muscle  extends  between  the  under  protu- 
berance of  the  os  calcis,  the  root  of  the  metatarsal 
bone  of  the  little  toe,  and  the  outer  part  of  the 
root  of  the  first  bone  of  the  little  toe. 

By  this  muscle,  the  little  toe  is  drawn  out- 
wards. 

Tarso-SuB'Phalangeus  Minimi  Digiti,  or 
Flexor  Brevis  Minimi  Digiti, 

This  muscle  extends  between  the  cuboid  bone, 
the  outer  and  back  part  of  the  matatarsal  bone  of 
the  little  toe,  and  the  anterior  extremity  of  the 
metatarsal  bone,  and  root  of  the  first  bone  of  the 
little  toe. 

This  muscle  assists  in  bending  the  little  toe. 

In  the  foot,  there  are  also  two  strata  of  inter- 
ossei  muscles,  viz.  three  interossei  vitei  ni,  placed 
in  the  sole  of  the  foot,  which  move  the  three  les- 
ser toes  towards  each  other.  There  are  four  inter- 
ossei externi,  which  are  larger  than  the  internal, 
and  bicipites,  which  separate  the  toes  from  each 
other. 
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CHAPTER  III. 

OF  THE  BURSAE  OF  THE  INFERIOR  EXTRE- 
MITIES. 

TThe  Bursa  Mucosa^  which  appear  in  a fore 
view  of  the  inferior  extremity,  are, 

A x)ery  large  bursa  mucosa  between  the  iliacus 
internus  and  psoas  muscles,  and  the  capsular  liga- 
ment of  the  thigh-bone. 

There  is  a bursa  between  the  tendon  of  the  pec- 
tineus  and  thigh-bone. 

And  also  a small  bursa  mucosa  between  the  glu- 
taeus  medius  and  trochanter  major  ; and  behind  it, 
the  tendon  of  the  pyriformis  is  inserted. 

There  is  a bursa  mucosa  between  the  tendon  of 
the  glutseus  minimus  and  trochanter  major. 

There  is  a bursa  mucosa  between  the  glutaeus 
maximus  and  vastus  externus. 

There  is  a large  bursa  mucosa  behind  the  ten- 
don of  the  extensors  of  the  leg. 

There  is  a bursa  mucosa  behind  the  ligament, 
which  joins  the  patella  to  the  tibia  ; and  a large 
fatty  peloton  hangs  down  into  the  cavity  of  the 
bursa. 
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There  is  a large  bursa  mucosa  behind  the  ten- 
don of  the  sartorius,  and  behind  the  tendons  of 
the  gracilis  and  semitendinosus,  covering  the  in- 
ner fore-part  of  the  tibia. 

There  is  a bursa  mucosa  between  the  tendon  of 
the  tibialis  anticus,  and  under  part  of  the  tibia  and 
ligament  of  the  ankle. 

There  is  a bursa  mucosa  between  the  tendon  of 
the  extensor  pollicis  pedis  longus,  and  the  tibia  and 
ligament  of  the  ankle. 

There  is  a bursa  mucosa  for  the  tendons  of  the 
extensor  digitorum  communis  longus,  between 
them  and  the  tibia  and  ligament  of  the  ankle. 

Bursce  Mucosa:  in  the  Vicinity  of  the  Knee-Joint. 

There  is  a large  bursa  mucosa,  placed  between 
the  tendons  of  the  extensores  cruris,  and  the  fore- 
part of  the  thigh-bone,  w'hich  is  separated  by  a 
partition  from  the  cavity  of  the  joint  of  the  knee, 
by  the  membrane  of  the  bursa  and  inner  layer  of 
the  capsular  ligament,  joined  together  by  cellular 
substance. 

There  is  a bursa  between  the  ligament  which 
joins  the  patella  to  the  tubercle  of  the  tibia,  and 
tlie  upper  fore-part  of  the  tibia. 
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The  Bursa  Mucosa  which  appear  in  the  Back- 
View  of  the  Inferior  Extremity. 

There  is  a hursa  mucosa  between  the  glutaeus 
medius  and  pyriformis. 

There  is  a bursa  mucosa  between  the  obturator 
and  os  ischium. 

An  oblong  bursa  mucosa  occurs  between  the  ob- 
turator internus,  g^mini,  and  capsular  ligament  of 
the  thigh-bone. 

There  is  a large  bursa  mucosa  between  the  ten- 
don of  the  glutffius  maximus  and  root  of  the  tro- 
chanter major. 

There  are  two  small  bursa  mucosa  between  the 
tendon  of  the  glutaeus  maximus  and  thigh-bone. 

A bursa  mucosa  occurs  between  the  tendons  of 
the  semimembranosus,  and  gemellus  and  the  liga- 
ment of  the  knee. 

A small  bursa  is  placed  within  the  bursa,  from 
which  there  is  a passage  into  the  cavity  of  the 
joint  of  the  knee. 

There  is  a,  bursa  mucosa  between  the  inner  side 
of  the  tendon  of  the  semimembranosus  and  the 
lateral  internal  ligament  of  the  knee,  from  which 
there  is  a passage  making  a communication  with 
the  joint  of  the  knee. 

A bursa  is  placed  under  the  popliteus  muscle, 
which  frequently  communicates  with  the  cavity 
of  the  joint  of  the  knee. 
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There  is  a large  bursa  mucosa  common  to  the 
tendons  of  the  peronei  muscles. 

A bursa  is  proper  to  the  tendon  of  the  peroneus 
brevis. 

A bursa  mucosa  is  placed  between  the  tendo 
Achillis  and  the  os  calcis  ; and  there  is  a peloton 
of  fat,  which  projects  into  the  cavity  of  the  bur- 
sa. 

A bursa  mucosa  intervenes  between  the  flexor 
pollicis  longus  and  the  os  calcis. 

There  is  a bursa  between  the  flexor  digitorum 
longus  communis,  and  the  tibia  and  os  calcis. 

A bursa  is  placed  between  the  tendon  of  the  ti- 
bialis posticus,  and  the  tibia  and  astragalus. 

Bursts  Mucosa  in  the  Sole  of  the  Foot. 

There  is  a second  bursa  mucosa  for  the  tendon 
of  the  peroneus  longus. 

There  is  a bursa  mucosa  common  to  this  ten- 
don, and  the  tendon  of  the  flexor  digitorum  pedis 
communis  longus  profundus. 

There  are  fwe  bursa  mucosce  of  the  flexor  ten- 
dons, which  begin  a little  above  the  first  joint  of 
the  toes,  and  extend  to  the  root  of  the  third  pha- 
lanx or  insertion  of  the  tendons. 
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CHAPTER  IV. 

OF  THE  LIGAMENTS  OF  THE  PELVIS  AND 
INFERIOR  EXTREMITIES. 

Sect.  I. 

OF  THE  LIGAMENTS  OF  THE  PELVIS. 

TP  HE  bones  of  the  pelvis  are  very  firmly  bound 
together  by  ligaments,  as  the  pelvis  supports  the 
weight  of  the  trunk  of  the  body,  and  is  also  the 
basis  on  which  the  inferior  extremities  move. 

The  form  of  the  bones  of  the  pelvis  contributes 
much  to  the  firmness  of  it. 

The  os  sacrum,  from  the  oblique  direction  of 
its  articulating  surfaces,  is  like  a wedge  placed 
between  the  ossa  innominata  ; the  extremities  of 
each  of  which  bones  are  arched  forwards,  and 
united  at  the  symphysis  pubis  ; hence  the  greater 
the  depressing  power,  the  more  closely  the  bones 
of  the  pelvis  are  pushed  together. 
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Sect.  II. 

FRONT  VIEW. 

The  OS  sacrum  is  united  to  the  ossa  innomina- 
ta  by  very  strong  ligaments,  from  which  there 
is  a ligament  which  sweep  along  the  upper  aper- 
ture of  the  pelvis. 

There  are  small  apertures  in  the  above  ligament 
for  the  passage  of  the  lumbar  nerves. 

The  crural  arch  is  seen  extending  from  the  an- 
terior and  superior  spinous  process  of  the  ilium, 
and  with  its  fibres  inserted  into  the  opposite  os 
pubis,  a few  ligamentous  fibres  extend  downwards 
from  the  superior  and  anterior  spinous  process  of 
the  os  ilium,  to  the  inferior  and  anterior  spinous 
process  of  the  os  ilium. 

There  is  a strong  capsular  ligament  at  the  sym- 
physis pubis,  from  which  there  is  a round  and 
strong  ligament,  which  descends  to  the  tuberosity 
of  the  ischium,  which  joins  with  the  capsular  liga- 
ment of  the  pubis,  and  is  united  by  a few  trans- 
verse ligamentous  fibres,  to  a similar  ligament  of 
the  opposite  side. 

The  obturator  foramen  is  filled  up  by  a liga- 
ment, in  which  there  is  a large  aperture  for  the 
obturator  artery  and  nerve,  and  three  other  small 
apertures,  from  which  small  branches  of  the  ob- 
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turator  artery  vein  and  »erve  pass  outwards,  and 
-get  into  the  acetabulum,  to  supply  the  synovial 
apparatus  within  the  hip-joint. 

The  capsular  ligament  of  the  thigh-bone,  is 
well  seen  in  this  view ; it  receives  some  additional 
ligamentous  fibres,  the  strongest  of  which  arise  from 
the  anterior  and  inferior  spinous  process  of  the  os 
ilium,  and  on  its  pubal  side,  some  ligamentous 
fibres,  which  take  their  origin  from  the  os  pubis. 

Sect.  III. 

•/ 

BACK  VIEW  OF  THE  PELVIS. 

There  are  two  ligaments  disposed  transversely, 
which  unite  the  os  sacrum  to  the  os  innominata, 
besides  a general  capsular  ligament,  and  there  is 
\yithin  the  joint  a- ligament  of  cellular  substance, 
containing  mucus. 

There  is  a long  and  strong  ligament  called  iiio- 
sacraly  which  originates  from  the  posterior  spinous 
process  of  the  spine  of  the  os  ilium,  and  descends 
obliquely  into  the  lower  part  of  the  os  sacrum. 

There  is  also  a shorter  ligament  which  is  fixed 
higher  into  the  os  sacrum. 

There  are  also  lateral  ligaments  extending  be- 
tween the  os  ilium  and  the  ligament  which  covers 
.the  spinous  processes  of  the  vertebra. 

The  posterior  part  of  the  os  sacrum  is  covered 
by  a ligamentous  crust,  the  fibres  of  which,  fol- 
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low  different  directions,  and  which  extends  along 
the  under  part  of  the  bone,  to  the  lower  extremi- 
ty of  the  ossa  coccygis. 

There  are  two  sacro-sciatic  ligaments,  the 
larger  extends  between  the  transverse  processes  of 
the  os  sacrum,  the  under  and  lateral  part  of 
that  bone,  and  the  tuberosity  of  the  os  ischium, 
the  other,  which  has  a similar  origin,  is  fixed  into 
the  spinous  process  of  the  os  ischium. 

There  are  two  membranous  appendices  con- 
nected to  the  above  ligaments,  the  one  increases 
the  breadth  of  the  upper  ligament,  the  other  ari- 
ses within  the  pelvis,  and  is  fixed  to  the  os  is- 
chium. 

By  the  larger  external  ligament,  the  large  notch 
in  the  ilium  is  converted  into  a hole  for  the  pas- 
sage of  the  pyriform  muscle,  the  great  sciatic 
nerve,  and  the  gluteal  arteries. 

The  muscle  called  obturator  internus  passes  be- 
tween the  sacro-sciatic  ligaments. 

The  large  holes  in  the  back  part  of  the  os  sa- 
crum, are  in  a great  measure  filled  by  ligaments, 
which  project  from  one  tubercle  to  another,  and 
the  back-part  of  the  ossa  coccygis  is  covered  by 
ligaments  which  pass  along  these  in  a longitudinal 
direction,  and  which  are  fixed  into  the  extremity 
of  the  last  os  coccygis  *. 

* Lodeu’s  Plates,  xxi.  and  xxii.  which  represent  the  Liga-. 
ments  of  the  Pelvis,  are  very  faithful  copies  of  Nature. 
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Sect.  III. 

» LIGAMENTS  OF  THE  HIP-JOINT. 

The  acetabulum  is  lined  by  a cartilage,  which 
is  thinner  in  its  centre  than  its  circumference,  and 
the  ball  of  the  thigh-bone  is  also  covered  by  car- 
tilage, which  is  thinner  in  its  circumference  than 
its  centre. 

The  capsular  ligament  of  this  joint  is  very 
strong,  especially  at  the  anterior  and  outer  part, 
but  internally  it  is  considerably  thinner  where  it 
is  covered  by  the  iliacus  internus  muscle. 

There  are  several  tendinous  slips  from  the  ad- 
jacent muscles,  which  add  considerably  to  the 
strength  of  this  capsular  ligament. 

This  ligament  is  fixed  to  the  outer  side  of  the 
brim  of  the  acetabulum,  and  incloses  not  only  the 
head,  but  also  the  whole  of  the  neck  of  the  thigh- 
bone, and  the  outer  part  of  this  ligament  extends 
farther  down  than  the  inner,  which  is  reflected 
upon  the  neck  of  the  bone  *. 

There  is  a ligament  within  this  joint  somewhat 
of  a triangular  shape,  which  consists  of  two  parts ; 
one  of  these  is  fixed  to  the  under  part  of  the  ace- 
tabulum, and  is  connected  to  the  substance,  called 
the  gland  of  the  joint,  from  which  it  becomes  gra- 

. * Vid.  August.  Frid.  Walter,  de  Articulis,  ligamentis  et 

musculis  hominis  incessu  statuque  dirigend. 
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dually  narrower,  and  the  other  is  fixed  to  the 
notch  in  the  acetabulum ; these  parts  are  united 
I and  in'serted  into  the  pit,  upon  the  inner  surface  of 
the  ball  of  the  thigh-bone. 

There  is  a double  cartilago-ligamentous  men, 
brane,  stretched  across  the  breach  in  the  inne:. 
and  fore  part  of  the  acetabulum  ; iu  the  poste- 
rior part  of  which,  there  is  an  aperture  for  lodg- 
ing a part  of  the  synovial  apparatus,  and  the  bony 
margin  of  the  acetabulum  is  encircled  by  a liga- 
ment, which  adds  considerably  to  its  depth,  called 
the  cotyloid  ligament. 

The  muscles  which  surround  this  joint,  also 
contribute  to  strengthen  it. 

Sect.  IV. 

OF  THE  SYNOVIAL  APPARATUS  OF  THE  HIP- JOINT. 

The  acetabulum  is  lined  by  the  synovial  mem- 
brane, which  also  covers  the  synovial  apparatus  of 
this  joint,  which  is  lodged  within  the  acetabulum, 
and  it  is  then  reflected  over  the  internal  ligament 
of  the  joint,  and  the  cartilage  which  covers  the 
head  of  the  thigh-bone,  and  also  over  the  neck  of 
the  same  bone. 

The  synovial  membrane  is  very  vascular,  which 
is  supplied  with  blood  from  the  smaller  branches 
of  the  obturator  artery  *. 

* Vid.  the  synovial  apparatus  of  this  joint,  represented  of 
its  natural  size,  in  6g-  3.  of  Plate  viii.  of  my  Father’s  Book  cm 
the  Bursee  Mucosae,  and  magnified  in  fig.  4.  of  the  same  Plate. 
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There  are  a number  of  fringes  connected  with 
the  sjnovial  apparatus,  from  which  the  synovia 
may  be  squeezed  out. 

The  edges  of  the  synovial  apparatus  are  retained 
’ 1 their  situation  by  small  ligamentous  fibres. 


Sect.  V. 

OF  THE  CARTILAGES  AND  LIGAMENTS  OF  THE 
KNEE-JOINT. 

The  knee-joint  is  formed  by  the  contact  of  the 
condyles  of  the  thigh-bone  with  the  head  of  the 
tibia,  and  back-part  of  the  rotula. 

These  bones,  which  are  covered  by  articular 
cartilages,  are  kept  together  by  various  liga- 
ments. 

There  is  a strong  capsular  ligament,  which  is 
connected  to  the  circumference  of  the  lower  end 
of  the  thigh  bone,  and  is  fixed  to  the  head  of  the 
tibia,  and  the  margin  of  the  articulating  surface 
of  the  patella,  so  that  the  patella  forms  a part  of 
the  capsule  of  the  joint. 

This  ligament  is  strengthened  by  lateral  liga- 
ments, which  adhere  to  its  outer  surface,  and  also 
by  a tendinous  aponeurosis  from  the  tendons  of  the 
extensor  muscles,  and  by  the  general  tendinous 
aponeurosis  of  the  limb. 

There  are  two  external  lateral  ligaments,  the 
longer  and  stronger  extends  from  the  tubercle, 
Mm2 
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about  the  external  condyle  of  the  thigh-bone,  tu 
the  head  of  the  fibula,  and  is  covered  by  the  ten- 
don of  the  biceps  ; and  behind  this,  there  is  a 
shorter  and  thinner  ligament  similarly  situated. 

There  is  also  an  internal  ligament  of  consider- 
able breadth,  passing  between  the  internal  con- 
dyle of  the  thigh-bone  which,  becoming  broader 
as  it  descends,  is  insertea.,^jto  the  edge  of  the  in- 
ternal semilunar  cartilage,  and  into  the  upper  and 
inner  part  of  the  head  of  the  tibia ; and  it  is  co- 
vered at  its  insertion  by  the  tendons  of  the  gracilis, 
semitendinosus,  and  sartorius  muscles. 

In  the  back  part  of  the  capsular  ligament,  there 
are  irregular  bands  of  ligamentous  fibres,  which 
extend  between  the  condyles  of  the  thigh-bone, 
and  the  upper  and  inner  part  of  the  head  of  the 
tibia  ; a few  of  these  fibres,  which  descend  ob- 
liquely from  the  external  condyle  of  the  thigh- 
bone to  the  tibia,  are  stronger  than  the  others,  and 
have  been  said  to  form  the  ligamentum  posticum 
of  Winslow. 

There  is  a ligament  connecting  the  patella  to 
the  tuberosity  at  the  upper  and  fore-part  of  the 
tibia;  and,  in  some  subjects,  there  is  a strong 
transverse  ligament,  which  fixes  the  head  of  the 
tibia  to  that  of  the  fibula. 

Upon  opening  the  knee-joint,  we  meet  with  li- 
gaments within  the  joint. 

The  capsular  ligament  is  reflected,  and  forms 
the  lateral  ligaments,  called  alaria  externa,  and 
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initma^  by  which  the  synovial  apparatus  is  fixed 
to  the  sides  of  the  patella  ; and  this  apparatus  is 
also  fixed  by  a ligatnentum  mucosum,  which  is 
continued  from  the  union  of  the  ligamenta  alaria, 
to  the  cavity  of  the  thigh-bone  between  its  con- 
dyles, imme4iately  in  front  of  the  anterior  crucial 
ligaments. 

There  are  two  liga  .lents  which  cross  each  other, 
hence  named  crucial,  the  one  of  which  is  fixed  to 
the  semilunar  shaped  notch,  between  the  condyles 
of  the  thigh-bones,  and  to  the  pit  at  the  fore  part 
of  the  protuberance  in  the  middle  of  the  head  of 
the  tibia ; and  the  other,  which  is  fixed  in  a si- 
milar manner  to  the  thigh-bone,  passes  behind  the 
former,  and  is  fixed  into  a pit  behind  the  above 
named  protuberance. 

The  head  of  the  tibia  is  divided  by  a protube- 
rance of  bone,  into  two  parts,  each  of  which  is 
somewhat  excavated,  and  each  cavity  is  rendered 
deeper  by  a cartilage,  somewhat  of  the  form  of  a 
crescent,  which  surrounds  that  cavity ; which  car- 
tilage, in  its  inner  part,  is  as  thin  as  the  blade  of  a 
knife  ; but  in  its  outer  part,  three  or  four  lines  in 
the  thickness ; and  the  thicker  part  of  the  carti- 
lage is  connected  to  the  capsular  ligaments,  hence 
these  cartilages  scarcely  change  their  places. 

The  upper  surface  of  each  cartilage  is  concave, 
the  lower  nearly  flat. 

These  cartilages  are  connected  to  each  other  at 
their  inner  cornua,  by  a small  transverse  ligaments 
MmS 
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Sect.  VI, 

LIGAMENTS  OF  THE  PATELLA. 

The  patella  is  fixed  in  its  place,  by  the  tendon 
of  the  extensor  muscles,  and  by  a strong  ligament 
which  is  inserted  into  the  anterior  tuberosity  of 
the  tibia. 

Sect.  VII. 

i 

OF  THE  SYNOVIAL  APPARATUS  OF  THE  KNEE- 
JOINT. 

The  synovial  apparatus  of  this  joint,  from  its ' 
extent,  is  very  conspicuous  *. 

•The  synovial  membrane  covers  the  condyles  of 
the  thigh-bone,  it  lin^  the  patella,  and  then  passes  " 
to  the  tibia. 

A.  fatty  substance  conceals  the  fimbriae  of  the 
synovial  apparatus  from  the  naked  eye  ; and  hence 
my  Father  has  published  several  representations 
of  it,  much  magnified. 

* Vid.  Monro  on  the  Bursae  Mucosae,  Plate  viii,  fig.  5,  6,  9, 
and  10. ; in  which  this  apparatus  is  seen,  of  its  natural  ^e,pn4 
also  much  magnified.  j 
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Sect.  VIII. 

LIGAMENTS  BETWEEN  THE  TIBIA  AND  FIBULA. 

The  upper  extremity  of  the  fibula,  is  connected 
by  a capsular  ligament  to  the  outer  surface  of  the 
tibia,  and  the  bond  of  union  is  rendered  stronger 
by  the  external  lateral  ligament  of  the  knee-joint, 
and  by  the  tendon  of  the  biceps  flexor  cruris,  which 
is  fixed  to  the  fibula. 

There  is  a strong  interosseoits  ligament,  compos- 
ed of  oblique  fibres,  which  extends  between  the 
ridge  at  the  back  part  of  the  tibia,  and  the  cor- 
responding ridge  at  the  inner  side  of  the  fibula. 

There  is  a large  aperture  in  the  upper  part  pf 
the  interosseous  ligament,  where  the  muscles  of 
the  fore  and  back  part  of  the  leg  are  in  contact  j 
and  also  several  apertures,  through  which  various 
bloodvessels  pass  to  the  fore-part  of  the  leg. 

There  are  several  ligaments  which  unite  the  in- 
ferior extremity  of  the  fibula  and  tibia. 

Sect  IX. 

LIGAMENTS  CONNECTING  THE  BONES  ’OF  THE  LEG 
AND  TARSUS. 

The  capsular  ligament,  which  is  fixed  to  the 
margin  of  the  articular  cavity  of  the  tibia  and  fibu- 
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la  and  astragalus,  is  very  thin,  especially  before 
and  behind. 

It  is  strengthened,  as  Caldani  has  represented 
in  fig.  6th  of  his  50th  Plate,  by  an  upper  and  un 
der  ligament,  passing  from  the  lower  and  back 
part  of  the  tibia,  to  the  fibula  ; by  a perpendicular 
ligament  which  passes  from  the  malleolus  externus, 
to  the  os  calcis ; by  an  anterior  and  a posterior  liga- 
ment, the  former  of  which  arises  from  the  ante- 
rior part  of  the  malleolus  externus,  and  is  fixed 
to  the  astragalus,  and  the  latter  arises  from  the 
posterior  part  of  the  malleolus  externus,  and  is.  fix- 
ed to  the  outer  and  posterior  part  of  the  astraga- 
lus. 

There  is  also  a ligament  which  arises  from  the 
malleolus  internus,  the  fibres  of  which  follow  a 
radiated  course,  and  are  fixed  to  the  astragalus,  os 
calcis,  and  qs  naviculare. 

Ligaments  of  the  Tarsus, 

The  astragalus  is  articulated  by  two  cartilagi- 
nous planes  to  the  os  calcis. 

There  are  several  short  irregular  ligaments  which 
assist  in  uniting  the  above  bones. 

There  are  lateral  and  inferior  ligaments,  fixing 
together  the  os  calcis  and  os  cuboides. 

The  convex  articular  surface  of  the  astragalus 
is  received  by  a concavQ  surface  of  the  os  navicu- 
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lare,  and  three  short  ligaments  for  retaining  these 
bones  in  contact. 


Ligaments  of  the  Bones  of  the  Feet. 

There  are  transverse  ligaments  which  unite  the 
qs  naviculare  and  cuboides. 

There  are  superior,  lateral,  and  plantar  liga- 
ments, which  unite  the  os  naviculare  and  os  cunei- 
forme,  and  many  ligaments  uniting  the  os  cunei- 
forme  and  os  cuboides. 

The  Cuneiforme  bones  are  united  by  many 
dorsal  and  plantar  ligaments. 

Sect.  X. 

LIGAMENTS  WHICH  CONNECT  THE  BONES  OF  THE 
TARSUS  AND  METATARSUS,  AND  THE  ME- 
TATARSAL BONES  TO  EACH  OTHER. 

The  bones  of  the  metatarsus  and  tarsus,  are 
united  by  capsular  ligaments,  and  also  by  other 
short  ligaments  called  from  their  situation,  dorsal^ 
plantar^  lateral,  and  from  the  direction  of  their 
fibres,  straight^  oblique^  and  transverse. 
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Sect.  XI. 

LIGAMENTS  OF  THE  PHALANGES  OF  THE  TOES. 

The  capsular  and  lateral  ligaments  of  the  pha- 
langes of  the  toes,  are  similar  to  those  of  the 
fingers,  and  the  tendons  of  the  extensor  and  flexor 
muscles  are  inclosed  within  similar  sheaths. 

As  my  Grandfather,  while  describing  the  bones, 
has  made  particular  mention  of  the  movements 
performed  by  the  different  joints,  I have  entirely 
omitted  that  branch  of  the  subject. 

The  limits  of  these  Outlines  preclude  me  from 
entering  into  an  explanation  of  the  muscles  em- 
ployed in  standing,  walking,  running,  jumping, 
dancing,  swimming,  and  skating,  or  on  the  strength 
of  the  human  muscles. 

From  the  subjoined  authors,  the  reader  may 
obtain  much  useful  information  on  animal  me- 
chanics. 
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Authors  on  Animal  Mechanics. 

Borelli,  de  Motu  Animalium. 

Pehrault,  on  Animal  Mechanics. 

Parent,  on  Animal  Mechanics. 

D.  Bernoulli,  on  the  Muscles  and  the  Nerves, 

Mairan,  on  the  Position  of  the  Legs  in  Walking. 
Emerson’s  Mechanics,  f,  22?.— .-226.  p.  206. 

PiNEL,  on  Animal  Mechanics.  Roz.  xxxi.  350.  xxxiiL  12, 
3CXXV.  457. 

Barthez,  Nouvelle  Mechanique  de  1’  hommc, 

Imeson's  Elements,  1.  73, 

Haller,  Element  Phys.  vol.  iv, 

Bichat,  Anat.  Descrip,  tom,  I, 

Ferguson’s  Mechanics. 

Cuvier’s  Le9ons  d’Anat.  Comp.  tom.  1. 

Lambert,  on  Human  Strength  and  its  Application.  A. 
Berl.  1776. 

Regnier's  Dynamometer.  Joum.  Polyt. 

Coulomb,  on  the  Daily  Labour  of  Men.  B.  Soc.  PhiL  n.  l6. 
M.  Inst.  ii.  380.  Nicholson,  iii.  41i6. 

Buchanan,  on  Human  Labour,  Repert.  xv.  319. 
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Of  the  Distinctions  between  the  Male  and  Female^ 
as  to  Form  of  Body. 

To  complete  this  Volume,  it  remains  to  subj  >“n  a very- 
few  general  observations  respecting  the  peculiarities  of 
the  male  and  female  form. 

Infants  of  both  sexes  bear  a strong  resemblance  to  each 
other  in  form,  delicacy  of  organization,  plumpness,  the 
size  of  their  muscles,  quantity  of  fat  between  these,  gait, 
and  in  the  tones  of  voice.  But  after  a few  years,  when 
the  organs  are  fully  developed,  and  the  body  has  attain- 
ed its  state  of  maturity,  the  Female  Frame  is  very  dif- 
ferent from  that  of  the  more  robust  Male. 

The  muscles  of  the  male  lose  their  original  softness  and 
rotundity ; becoming  firmer,  larger,  and  of  a more  de- 
termined figure,  in  consequence  of  exertion,  which  also 
tends  to  condense  the  cellular  membrane  interposed  be- 
tween them ; and  from  the  continued  operation  of  the 
same  cause,  the  original  rotundity  at  last  disappears  ; the 
outlines  of  the  muscles,  particularly  in  action,  are  dis- 
tinctly seen  through  the  skin,  and  strongly  indicate  su- 
perior strength,  muscular  energy,  and  activity. 

The  delicate  organs  of  the  female  (at  least  in  polished 
society)  never  acquire  the  same  bulk,  the  same  strength, 
j.ior  the  same  rigidity  as  those  of  the  male  ; on  the  con- 
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trary,  they  retain  their  original  softness  and  delicacy  of 
texture  ; and  owing  to  the  greater  quantity  of  fat  and 
cellular  substance  interposed  between  the  muscles  of  the, 
female,  naturally  smaller  and  rounder  than  those  of  the 
male,  they  are  still  less  prominent ; no  rising  muscle  pro- 
jects to  break  the  charming  roundness  of  the  form  ; the 
whole  outline  of  the  figure  retains  its  original  elegance 
and  softness. 

The  proportions  of  the  male,  according  to  Vitruvius, 
are  as  follow  : 

1st,  In  a well  proportioned  man,  whose  arms  are 
stretched  out,  the  distance  between  the  extremities  of  the 
fingers  of  the  right  and  left  hands,  should  be  equal  to  his 
height,  and  his  figure,  therefore,  may  be  included  in  a 
square. 

2d,  When  the  legs  and  arms  are  moderately  extended, 
the  ossa  pubis  are  about  the  centre  of  the  body  ; or  the 
ossa  pubis  form  the  centre  of  a circle,  the  circumference 
of  which,  touches  the  extremities  of  the  fingers  and  toes. 

3d,  The  distances  between  the  top  of  the  shoulder  and 
symphysis  pubis,  from  the  symphysis  pubis  to  the  top  of 
the  knee-pan,  and  from  thence  to  the  inner  ancle,  should 
be  equal  in  a well  proportioned  man. 

The  ancient  statuaries,  divided  the  body  into  eight 
heads,  and  the  face  into  three  parts  ; five  of  these  parts 
make  the  breadth  of  the  loins  ; three  parts  or  noses,  the 
upper  part  of  the  thigh ; two,  the  calf  of  the  leg,  and  one 
the  ancle. 

The  female  figure  was  formed  about  one  face  shorter 
than  the  male. 

The  female  is  more  different  from  the  male  in  form, 
than  in  stature. 

The  shoulders  of  a woman  are  narrower,  (the  diffe- 
rence between  the  Apollo  Belvidere,  and  Venus  of 
Mcdicis  amounting  to  one-third.)  and  more  finely 
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founded  and  softened  than  those  of  a man ; in  whom 
the  greater  breadth,  and  muscular  swelling  of  the  parts, 
indicate  his  superior  energy  and  strength  ; Her  chest  is 
more  convex ; her  breasts  more  elevated  and  rounded 
her  abdomen  more  prominent ; her  loins  longer,  and  her 
limbs  proportionally  shorter;  her  pelvis  is  much  broader, 
being  adapted  to  the  containing  and  giving  passage  to  her 
child ; her  limbs  more  rounded  and  more  delicate ; her 
thighs  larger,  the  thigh-bones  more  distant  from  one  an- 
other, and  inclining  inwards,  with  a rapid  slope  as  they 
tiescend ; her  legs,  instead  of  swelling  abruptly  at  the 
calves,  taper  gradually  downwards ; her  ankles  are  less 
marked,  and  more  rounded ; and  her  feet  and  hands 
smaller,  dimpled,  and  more  finely  turned. 

It  has  been  already  noticed,  that  the  skeleton  deter- 
mines the  disposition  and  proportions  of  the  body ; and 
hence,  as  there  exist  so  many  distinctions  in  the  outline 
of  the  softer  parts  of  the  male  and  female,  tliere  must  be 
corresponding  differences  between  the  skeletons  of  the 
sexes. 

The  female  skeleton  is  smaller  in  all  its  dimensions,  as 
■well  as  more  slender  in  regard  to  the  individual  bones, 
than  that  of  the  male.  Like  that  of  the  child,  it  is  by  no 
means  so  much  impressed  by  tlie  muscles,  and  the  cavi- 
ties are  not  so  deep ; hence  the  greater  smoothness  and 
fewer  angles  of  the  female  skeleton. 

The  more  remarkable  differences  in  the  female  skeleton, 
may  be  traced,  as  might  have  been  expected,  in  the  trunk 
of  the  body,  which  may  be  compared  to  a pyramid,  of 
which  the  pelvis  forms  the  basis  ; whilst  in  the  male,  the 
proportions  are  reversed,  the  shoulders  being  much  broad- 
er, that  pai’t  may  he  considered  as  the  basis. 

The  female  chest  is  shorter,  though  deeper ; more  con- 
vex in  front,  and  more  distant  from  the  pelvis,  the  loins 
being  longer. 
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The  shoulders  at  the  same  time  are  carried  more  back- 
wards, and  stand  out  less  from  the  trunk ; hence  the 
breadth  of  the  female  shoulders  is  much  less  considerable 
than  those  of  the  male. 

The  breadth  and  capacity  of  the  pelvis  may  be  regard- 
ed as  the  principal  characteristic  of  the  female  form. 

The  female  pelvis  is  larger  in  all  its  dimensions  than 
that  of  the  male  *. 

The  ossa  innominata  are  farther  expanded  laterally ; 
the  os  sacrum  is  more  turned  back  ; the  acetabula  are  re- 
moved to  a greater  distance ; and  of  course  the  thigh- 
bones are  placed  more  obliquely ; and  the  knees  are  some- 
times, as  in  the  Venus  of  Medicis,  turned  a little  inwards. 

Lastly,  The  bones  of  the  hands  and  feet  of  the  female 
skeleton,  like  those  of  the  rest  of  the  body,  are  smaller, 
than  those  of  the  male. 

I am  anxious  that  the  reader  should  not  rest  satisfied 
with  the  above  attempt  to  delineate  the  peculiarities  of 
the  female  form,  but  should  consult  the  Grecian  Statues, 
which  are  well  calculated  to  supply  all  the  imperfections 
ef  my  description. 

Of  all  countries,  Greece  was  unquestionably  the  most 
favourable  to  the  study  and  practice  of  sculpture ; her 
artists  having  frequent  opportunities  of  seeing  the  human 

* In  the  preceding  pages,  (234,  & 235,)  of  tliis  volume,  the 
measurements  of  the  female  pelvis  are  given,  and  the  distinc- 
tions between  the  pelves  of  women  of  different  nations,  are  fully 
explained  by  a figure  from  an  original  drawing  of  the  justly  ce- 
lebrated Dr  P.  Camper,  who  had  devoted  much  attention  to  this 
subject.  His  memoir  Sur  le  beau  physique,  well  merits  the  at- 
tention of  the  reader.  In  it  he  has  proved,  that  when  an  elliptical 
area  is  applied  to  the  male  and  female  body  of  tlie  same  size, 
the  female  pelvis  extends  beyond  it,  whereas  the  shoulders  are 
included  within  that  area,  but  the  reverse  holds  true  with  re- 
spect to  the  male. 
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figure  in  its  most  perfect  form,  and  in  all  the  variety  of 
graceful  attitude  and  action  of  its  muscles. 

The  salubrity  and  genial  warmth  of  the  climate,  the 
simplicity  of  diet  and  manners  ; together  with  the  easy 
and  flowing  dress,  by  which  no  part  of  the  body  was  con- 
fined, were  peculiarly  favourable  to  the  production  and 
preservation  Of  such  bodily  conformation,  as  approaches 
most  nearly  to  the  standard  of  ideal  beauty ; besides,  the 
the  artists,  by  the  exposure  of  the  human  form,  and  dis- 
play of  muscular  action  at  the  Olympic  Games,  had  an 
opportunity  of  seeing  the  finest  originals  for  imitation. 

The  statuaries  of  Greece  did  not  fail  to  profit  by  such 
superior  means  of  improvement  in  their  art,  and  have 
left  to  posterity  the  most  perfect  models  of  human  skill, 
in  which  they  have  expressed  with  wonderful  truth  the 
peculiarities  both  of  the  male  and  the  female  form. 

That  my  reader  may  profit  by  these,  and  may  more 
clearly  perceive  the  distinctions  between  the  Male  and 
Female,  I have  subjoined,  from  the  very  accurate  and 
rare  Principi  del  Designo  of  Volpato  and  Morghen,  the 
measurements  of  those  invaluable  remains  of  antiquity, 
the  ApoUo  Belvidere,  Venus  of  Medicis,  and  Farnesian 
Hercules,  the  first  of  which  is  characterised  by  Visconti 
as  possessing  a sublime  mixture  of  dignity,  strength  and 
elegance ; the  second,  as  being  the  wonder  of  art ; whilst 
the  large  and  rising  muscles  of  the  third  (even  though  he 
be  represented  as  resting  after  the  last  of  his  twelve  la- 
bours, and  leaning  on  his  club)  communicate  an  impres- 
sive idea  of  great  muscular  power. 

• Vid.  his  Description  of  the  Antique  Statues  in  the  Louvre. 
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Les  Statues,  que  nous  donnOns  au  public,  etaut  de 
diffepens  cliapactei’es  ; et  nous  voqiant  donnei’  coustam- 
nient  la  ineme  proportion  dans  les  mesures,  nous  avons 
divisee  la  tete  des  figures  en  dou?,e  parties,  et  chacune  de 
ces  parties  est  divisee  en  six  minirts. 

L’AFOLLON  DU  BEUVIDERE. 

A huit  Tctes,  une  Parlie,  ct  quatre  Minuf^s  de  hauteur. 

Du  commencement  de  la  tete,  jusqu’  a la  racine  des 
cbeveux,  trois  parties. 

De  la  meme  racine  jusqu’  aux  sourcils,  trois  parties. 

Des  sourcils  jusqu’  a la  fin  du  nez,  trois  parties. 

De  la  fin  du  nez  jusqu’  a tout  le  menton,  trois  parties. 

De  la  fill  du  menton  jusqu’  a la  clavicule  de  la  gorge, 
cinque  parties,  un  minut. 

De  la  meme  clavicule  jusqu’  a la  fin  de  la  poitrine,  neuf 
parties,  trois  miuuts,  et  demi. 

De  la  fin  de  la  poitrine  jusqu’  a la  moitie  du  nombril, 
dix  parties,  cinq  rninuts,  et  demi. 

De  la  moitie  du  nombril  jusqu’  a la  fin  du  ventre,  sept 
parties,  quatre  rninuts,  et  demi. 

De  la  fin  du  venti  e jusqu’  a la  moitie  de  la  rotule  du 
genou,  vingt  quatre  parties. 

De  la  meme  moitie  de  la  rotule  jusqu’  au  commence- 
ment du  flanc,  vingt  huit  parties,  deux  rninuts. 
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De  la  meme  rotule  jusqu’  au  flocon  du  pied,  vingt  trois 
parties,  trois  minuts,  et  demi. 

Du  flocon  du  pied  jusqu’  a la  fin  de  la  figure,  c’  est  a 
dire,  jusqu’  en  terre,  quatre  parties,  quatre  minuts. 

La  longueur  de  la  plante  du  pied,  quatorze  parties,  un 
minut,  et  demi. 

De  la  clavicule  de  la  gorge  au  commencement  du  del- 
toide,  neuf  parties. 

De  la  plus  grande  hauteur  du  deltoide  jusqu’  a la  fin 
du  bicipite,  ou  biceps,  dixsept  parties,  et  Un  demi-minut. 

De  la  meme  fin  au  commencement  de  la  main,  seize 
parties. 

La  plus  grande  largeur  de  T anti-bras  en  face,  quatre 
parties,  cinq  minuts. 

La  plus  grande  largeur  du  bras  en  face,  cinq  parties, 
trois  minuts. 

La  largeur  du  pouls  du  bras  en  face,  trois  parties,  cinq 
minuts. 

De  la  clavicule  de  la  gorge  j usqu’  a la  moitie  des  bouts 
des  tetons,  dix  parties,  quatre  minuts,  et  demi. 

Entre  un  bout  et  I’autre  des  tetons,  quinze  parties. 

La  plus  grande  largeur  du  torse,  c’est  a dire,  un  peu 
plus  bas  du  commencement  du  torace,  dix  huit  parties, 
trois  minuts. 

La  moindre  largeur  du  meme,  c’est  a dire,  au  com- 
mencement du  flanc,  quinze  parties,  trois  minuts. 

La  plus  grande  largeur  des  flancs,  seize  parties,  quatre 
minuts. 

La  plus  grande  largeur  d’une  trocantera  du  femur  a 1’ 
autre,  dixsept  parties,  cinq  minuts. 

La  plus  grande  largeur  de  la  cuisse  en  face,  neuf  par- 
ties, deux  minuts,  et  demi. 

La  plus  grande  largeur  du  genou  au  niveau  de  la  moi- 
3tie  de  la  rotule,  cinq  parties,  trois  minuts,  et  demi. 
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La  plus  grande  largeur  du  gras  de  la  jambe,  six  par- 
ties, trois  minuts,  et  demi. 

La  largeur  d’  un  malleole  a V autre,  quatre  parties,  un 
demi-minut. 

La  moindre  largeur  du  pied,  trois  parties,  trois  mi- 
nuts. 

La  plus  grande  largeur  de  meme,  cinq  parties. 

LA  VENUS  DE  MEDICI 
A sept  Tetes,  sept  Parties,  trois  Minuts  de  hauteur. 

Du  commencement  de  la  tete  jusqu’  a la  racine  des  che- 
veux,  trois  parties. 

De  la  meme  racine  jusqu’  aux  sourcils,  trois  parties. 

Des  sourcils  jusqu’  a tout  le  nez,  trois  parties. 

De  la  fin  du  nez  jusqu’  a tout  le  menton,  trois  parties. 

De  la  fin  du  menton  jusqu’  a la  clavicule  de  la  gorge, 
quatre  parties,  trois  minuts,  et  demi. 

De  la  clavicule  de  la  gorge  jusqu’  a la  fin  de  la  poitrine, 
dix  parties,  cinq  minuts. 

De  la  meme  poitrine  jusqu’  a la  moitie  du  nombril, 
huit  parties,  trois  minuts. 

De  la  moitie  du  nombril  jusqu’  a tout  le  ventre,  et 
commencement  des  cuisses,  onze  parties,  quatre  minuts, 
et  demi. 

De  la  fin  du  ventre  jusqu’  a la  moitie  de  la  rotule  du 
genou,  dix  huit  parties,  deux  minuts. 

De  la  moitie  de  la  rotule  jusqu’  au  commencement  du 
flanc,  vingt  sept  parties,  trois  minuts. 

De  la  meme  moitie  de  la  rotule  jusqu’  en  terre,  vingt 
cinq  parties,  trois  minuts. 

La  pius  grande  hauteur  du  pied,  trois  parties,  cinq 
minuts,  et  demi. 
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Du  col  de  la  jambe  jusqu’  a la  fin  des  doigts,  neuf 
parties^  et  un  demi-minut. 

Du  commencement  de  1’  humero  jusqu’  au  cubit,  vingt 
parties,  deux  minuts. 

Du  cubit  au  commencement  de  la  main,  quatorze  par- 
ties. 

La  plus  grande  largeur  de  1’  anti-bras,  cinq  parties. 

La  plus  grande  largeur  du  bras,  quatre  parties,  cinq 
minuts. 

De  la  clavicule  de  la  gorge  au  commencement  du  del- 
toide,  six  parties,  qilatre  minuts 

De  la  meme  clavicule  jusqu’  a la  moitie  des  bouts  des 
tetons,  dix  parties,  un  demi-minut. 

Entre  un  bout  et  1’  autre  des  tetons,  onze  parties,  deux 
minuts. 

La  largeur  du  torse  au  niveau  de  la  fin  de  la  poitrine, 
quinze  parties,  quatre  minuts,  et  demi. 

La  moindre  largeur  du  meme,  c’est  a dire  au  com- 
mencement des  flancs,  quinze  parties,  un  minut. 

La  plus  grande  largeur  du  meme  a la  fin  des  flancs,  dix 
sept  parties,  cinq  minuts. 

La  largeur  d’  une  trocantera  du  femur  a 1’  autre,  dix- 
neuf  parties,  trois  minuts. 

La  plus  grande  largeur  de  la  cuisse,  neuf  parties,  cinq 
minuts. 

La  plus  grande  largeur  du  genou,  six  parties. 

La  plus  grande  largeur  du  gras  de  la  jambe,  six  parties, 
trois  minuts,  et  demi. 

La  largeur  d’  un  malleole  a 1’  autre,  quatre  parties. 

La  moindre  largeur  du  pied,  trois  parties,  trois  minuts, 
ct  demi. 

La  plus  grande  largeur  du  meme  pied,  cinq  parties,  un 
minut. 
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L’ERCULE  FARNESE 

^ hmt  Tetes,  trots  Parties^  trois  Minuls  et  demt  de  hauteur, 

Du  commencement  de  la  tete  jusqu’  a la  racine  des  che- 
veux,  trois  parties. 

De  la  meme  racine  jusqu’  aux  sourcils,  c’  est  a dire,  au 
commencement  du  nez,  trois  parties. 

Des  sourcils,  jusqu’  a la  fin  du  nez,  trois  parties. 

De  la  fin  du  nez,  Jusqu’  a la  fin  du  menton,  trois  par- 
ties. 

De  la  fin  du  menton,  jusqu’  a la  clavicule  de  la  gorge, 
six  parties. 

De  la  clavicule  jusqu’  a la  fin  de  la  poitrine,  neuf  par- 
ties, quatre  minuts. 

De  la  fin  de  la  poitrine  jusqu’  a la  moitie  du  nombril, 
dix  parties,  quatre  minuts. 

De  la  moitie  du  nombril  jus(ju’  a la  fin  du  ventre,  huit 
parties,  deux  minuts. 

De  la  fin  du  ventre  jusqu’  a la  moitie  de  la  rotule  du 
genou,  vingt  trois  parties,  trois  minuts. 

De  la  meme  rotule  jusqu’  au  commencement  du  flanc, 
trente  parties,  un  minut,  et  demi. 

De  la  meme  rotule  jusqu’  a la  fin  du  talon  de  la  jambe 
droite,  vingt  neuf  parties,  deux  minuts,  et  demi. 

Le  pied  de  la  fin  du  pouce  jusqu’  au  col  de  la  jambe, 
dix  parties,  un  minut,  et  demi. 

La  plus  grande  hauteur  du  pied,  six  parties,  un  minut, 
et  demi. 

La  largeur  de  tout  I’os  de  la  clavicule,  au  cote  droit, 
quatorze  parties,  un  minut. 

Du  meme  os  de  la  clavicule  jusqu’  au  demi-teton,  dix 
parties,  quatre  minuts. 
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Eiitrp  uo  bout  ef  Tautre  des  tetons,  quince  'parties,  un 
ininut,  et  demi. 

Du  comraepcement  de  T humero  jusqu’  au  ciibij;,  vipgt 
deux  parties,  un  miniit  et  demi. 

Du  cubit  jusqu’  au  commencement  de  la  main,  quipze 
parties,  un  minut  et  demi- 

La  plus  grau4e  Ipi’gepJ'  de  1’  anti-bras,  huit  parties, 
deux  minuts. 

La  plus  grande  largeur  du  bi’as,  six  parties,  un  minut, 
et  demi. 

La  largeur  du  pouls  du  bras  en  face,  cinq  parties,  et  un 
minut. 

La  plus  grande  largeur  du  torse,  prise  un  peu  plus  has 
du  commencement  du  torace,  vingt  deux  parties,  et  quatre 
minuts. 

La  moindre  largeur  du  torse,  c’  est  a dire  au  com- 
mencement du  flanc,  dix  neuf  parties,  trois  minuts  et 
demi. 

La  plus  grande  largeur  des  os  ilei  la  ou  les  flancs  sont 
plus  dehors,  vingt  une  parties,  un  minut,  et  demi. 

La  plus  grande  largeur  d’  une  trocantera  du  femur  a 
r autre,  vingt  deux  parties. 

La  plus  grande  largeur  de  la  cuisse  gauche,  onze  par- 
ties, un  demi-minut. 

La  plus  grande  largeur  du  genou  au  niveau  de  la 
moitie  de  la  rotule,  six  parties,  quatre  minuts. 

La  plus  grande  largeiir  de  la  jambe,  sept  parties,  cinq 
minuts,  et  demi. 

La  plus  grande  largeur  d’  un  malleole  a 1’  autre,  quatre 
parties,  trois  minuts. 

La  moindre  largeur  du  pied,  trois  parties,  et  cinq 
minuts. 

La  plus  grande  largeur  du  pied,  en  face,  six  parties, 
quatre  minuts,  et  demi. 
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De  la  derniere  vertebre  du  col  a tout  1’  os  sacre,  trente 
huit  parties,  quatre  minuts. 

De  la  fin  de  T os  sacre  jusqu’ a la  fin  des  fesses,  six 
parties,  quatre  minuts. 

De  la  fin  des  fesses  jusqu’  au  commencement  des  ge- 
meaux  quinze  parties,  quatre  minuts. 

Du  commencement  des  gemeau  Jusqu’  a la  fin  de  la 
figure,  trente  parties,  un  minut,  et  demi. 
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